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PREFACE. 


Thk  object^  scope,  and  design  of  this  Work,  together  with  the 

motives  that  induced  us  to  commence  it,  are  all  detailed  in 

the  Introductory  Essay. 

It  will  be  seen  that  we  anticipated  considerable  difficulty 

in  our  proposed  attempt  to  establish  the  genera  and  species 
of  the  'Flora  Indica'  on  a  sound  and  philosophical  basis, 
and  to  unravel  their  synonymy.  The  result  has  proved  that 
we  underrated  the  difficulties  of  the  task,  for  the  number  of 
plants  described  is  very  much  smaller  than  we  hoped  to  have 
accomplished,  and  in  many  of  the  genera  the  species  are  not 
satisfactorily  limited.  This  has  arisen  firom  many  causes,  to 
two  of  the  most  important  of  which,  as  suggestive  of  improve- 
ments that  may  be  introduced  into  botanical  science,  we  shall 
briefly  allude. 

In  the  first  place,  a  critical  study  of  the  vast  number  of 
well-selected  specimens  that  we  possess  of  most  of  the  plants, 
has  enlarged  those  already  extended  views  of  the  variability 
of  species  which  we  have  professed  in  our  Introductory  Essay. 
In  every  case,  the  more  specimens  we  examined,  and  especially 
if  taken  from  different  individuals,  the  greater  the  difficulty 
in  framing  diagnoses.  This  has  shaken  our  confidence  in  the 
sufficiency  of  the  descriptions  we  have  drawn  up  from  few  spe- 
cimens; and  it  proves  that  the  characters  of  exotic  plants. 
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in  systematic  works,  being  unavoidably  those  of  individuals, 
and  not  of  species,  have  been  far  too  much  relied  on  as  afford- 
ing means  of  identification. 

The  other  great  obstacle  has  been  the  immense  number  of 
works,  and  especially  of  periodicals,  we  have  had  to  consult : 
120  authors'  names  are  attached  to  the  430  species  described, 
and  the  completion  of  the  '  Flora  Indica'  will  require  a  re- 
ference to  upwards  of  1000  volumes.  We  would  now  there- 
fore call  the  attention  of  our  fellow-botanists  to  the  fact^  that 
the  time  is  rapidly  approaching,  when  the  difficulty  of  ob- 
taining access  to  the  necessary  periodicals  must  render  the 
effectual  study  of  botany  impossible ;  and  that  the  practice  of 
naturalists  sending  their  several  papers  to  different  periodi- 
cals, and  above  all  to  local  ones,  or  to  such  as  embrace  many 
branches  of  science,  is  one  of  the  greatest  obstacles  to  the 
study  of  natural  history  in  the  present  day.  We  have  found 
it  impossible  to  obtain  access  to  several  journals  of  local  or  of 
ephemeral  interest,  and  it  would  be  well  if  isolated  naturalists 
paused  before  they  sought  to  establish  such,  or  to  send  their 
contributions  where  they  must  be  inevitably  overlooked. 

After  a  careful  review  of  the  state  of  botanical  literature,  in 
this  country  at  any  rate,  we  have  no  hesitation  in  saying  that 
the  Transactions  of  well-established  Associations  for  the  fur- 
therance of  natural  science,  diffuse  most  effectually  the  labours 
of  naturalists.  This  is  because  these  societies  are  supported 
by  persons  whose  interest  it  is  to  disseminate  their  publica- 
tions at  the  smallest  possible  delay  and  cost ;  and,  what  is  of 
great  importance,  all  papers  communicated  are  subjected  to 
a  system  of  supervision  before  publication,  which  ensures  their 
being  worthy  of  it. 

We  need  not  say,  that  while  urging  the  propriety  of  cen- 
tralization within  reasonable  limits,  we  are  far  from  wishing 
to  see  the  natural  and  physical  sciences  entirely  separated.  In 
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a  large  scientific  community  there  is  always  a  Society  esta- 
blished for  the  furtherance  of  such  researches  as  have  a  very 
vide-spread  interest^  not  confined  to  the  branch  they  especi- 
ally illustrate^  nor  even  to  the  class  of  sciences  under  which 
they  rank  :  but  researches  of  such  importance  are  necessarily 
rare,  and  the  Transactions  in  which  they  are  embodied  are 
imiversally  accessible. 

It  is  the  intention  of  the  Authors  to  continue  the  ^  Flora 
Indica,'  one  of  them  in  the  Hookerian  Herbarium^  the  other 
at  the  Calcutta  Botanic  Grardens.  The  propriety^  however^ 
of  pursuing  the  attempt  to  complete  the  history^  etc.^  of  each 
Indian  genus  and  species^  is^  in  the  present  state  of  science^ 
very  doubtful.  Considering  how  little  is  accurately  known 
of  the  outlines  of  Indian  Botany^  and  how  extensive  our  ma- 
terials are^  it  may  be  better  to  ensure  accuracy  in  the  most 
important  identifications  only^  and  to  omit  quoting  such  works 
as  are  not  worth  referring  to.  In  this  we  shall  be  guided  by 
the  opinions  of  those  botanists  who  may  honour  us  by  con- 
sulting our  labours  critically. 


CONTENTS  OF  INTRODUCTORY  ESSAY. 


Page 

I.  Objsct,  Scope,  aitd  Bsbign  of  the  Floba  Indica       ...      2 

Contente  of  the  propoaod  Work 2 

Its  object  relativelj  to  the  requirementB  of  Economic  Botany     .  3 

Botsny  too  oomprehensive  a  subject  to  be  worked  out  hy  one  indivi- 

dual,  both  as  an  abstract  science  and  in  an  economic  point  of  view 

— ^Necessity  for  the  partial  use  of  Latin — Desirability  of  a  popular 

work  succeeding,  not  preceding,  a  scientific — Dr.  Boyle's  labours       4 

Impossibility  of  making  satisfactory  progress  in  Economic  Botany  of 

India  for  want  of  a  scientific  Flora 5 

Reasons  for  our  undertaking  the  Flora  Indica,  our  advantages,  our 

materials,  collections,  access  to  herbaria  and  Hbraries      ...       6 
British  Association  recommends  the  undertaking — Its  appUcation  to 
the  Honourable  East  India  Company  for  assistance — An  unfavour- 
able answer  received — Difficulties  of  the  task  thus  increased   .  7 
Area  included  by  the  Flora  Indica 8 

n.    GsiTBBAIi  COKSrDBBATIONS    COTWECTED  WITH    THE    StTJDT  OP    SY8- 

TBXATZO  BOTASTT 8 

Misapprehension  of  the  objects  and  importance  of  the  study     .  8 

Desirability  of  explaining  its  fundamental  principles — Principles  of 
classification  in  the  Vegetable  Kingdom  difficult  of  acquisition  rela- 
tively to  those  of  the  Animal  Kingdom 9 

Keoessity  of  philosophical  definitions  in  framing  characters  of  Natural 
Orders,  Ofmera,  and  Species 10 

Impossibility  of  defining  these  properly  without  study  and  compre- 
hensive knowledge — Kecklessness  with  which  genera  and  species  are 
proposed,  and  consequent  confusion  of  Indian  Botany    .  .11 

Necessity  of  library  and  herbarium — Proneness  to  exaggerate  the 
number  of  species — Defective  education  in  Botanical  science  pro- 
motes this 12 

Consequent  disrepute  into  which   the  study  is  brought — Habitual 

b 


X  CONTENTS. 

magnifying  of  trifling  difltinctions  due  to  want  of  education  and  of 
philosophical  yiews 13 

Physiology,  eril  of  studying  without  prdiminary  acquaintance  with 
System,  etc. — Defective  state  of  modem  botanical  instruction,  and 
its  eflects — ^The  value  of  the  study  of  System  evidenced  in  Whewell*B 
*  History  of  the  Inductive  Sciences'  —  The  greatest  discoveries  in 
physiological  botany  developed  through  the  labours  of  great  Sys- 
tematiats,  Linnseus,  Brown,  and  Brongniart 14 

Belative  importance  of  elementary  acquaintance  with  physiology  in 
Animal  and  Vegetable  Ejngdoms — Obstacles  at  outset  to  students 
acquiring  an  elementary  knowledge  of  botany  and  of  botanical  ter- 
minology— Hence  necessity  of  artificial  systems  for  b^inners  15 

Vulgar  errors  more  habitual  in  all  that  regards  the  organs  of  plants 
than  of  animals — Requirements  for  study  of  Systematic  Botany, 
especially  development 16 

Necessity  of  comprehensive  knowledge  of  forms  and  development  im- 
plies variation — ^Amount  of  variation  can  only  be  appreciated  by 
consideration  of  these — Physiology,  as  a  branch  of  bojtany,  evil  of 
misunderstanding  its  relation  to  other  branches  of  the  science         .     17 

Practical  advantages  of  the  study  of  dcwsification — ^Defective  prelimi- 
naiy .  education  of  men  intended  for  scientific  professions         .  18 

III.  Subjects  op  Vabiation,  Oeiqin  of  Sfbcies,  Specipio  Centees, 

Htbeidizatiow,  jlnd  Qeoobaphical  Distbibtjtion  .        .        .19 

DesirabiHty  of  explaining  the  principles  adopted  by  naturalists — ^Vague 
and  imphiloBophical  use  of  the  word  Species  .  .19 

Differences  of  opmion  upon  the  subject — Lamarck — *  Vestiges  of  the 
Katural  History  of  the  Creation* — Sir  C.  Lyell*s  writings — Our  own 
views — Prevalence  of  doctrine  of  mutability  due  in  part  to  &ulty 
education 20 

Hyx)othesi8  of  non-existence  of  species  does  not  diminish  the  value  of 
the  study  of  Systematic  Botany — Necessity  in  that  case  of  explain- 
ing the  laws  that  govern  the  relative  mutability  and  permanence  of 
forms 21 

A.  Effects  of  Hybridization. 

Difficulties  attending  the  operation 21 

Its  partial  effects — Ofispring  have  no  characters  foreign  to  parents,  and 
are  almost  always  barren — Analogy  from  animal  kingdom — Ghirden 
hybrids ;  arguments  from  possibility  of  existence  of  hybrids  in  na- 
ture ;  necessity  of  arguing  from  such  fiacts  on  broad  principles,  and 
the  argument  as  strong  for  hybridization  obUterating  as  for  mulring 
species 22 

Hybrid  Thistles,  Gbntians,  and  defective  information  regarding  them 
— Arguments  from  the  experience  of  Indian  botanists    .         .         .23 

The  subject  wants  systematic  study 24 


CONTENTS.  XI 

B.  On  Variation  of  Specie*. 
Ignoranoe  of  laws  governing  yariation — Indications  of  laws  deduced 
from  considerations  of  climatic  conditions  and  distribution — Gene- 
ral rules  dedueible  firom  them 24 

Alignments  from  the  permanence  of  forms  of  foreign  plants  in  the 
Calcutta  Botanic  Qardens — Specific  effects  of  climate  in  altering 
familiar  plants  difficult  of  appreciation,  because  of  impossibility  of 
recollecting  habit,  and  interference  of  local  associations  25 

Relations  between  climate  and  development  of  species  in  India  as  in- 
stanced bj  the  Floras  of  equable  aiyi  extreme  climates   .  .26 
Ck>inparison  with  the  Floras  of  the  Cape  of  Good  Hope,  Australia, 
etc. ;  primd  facie  evidence  afforded  in  fi&vour  of  definite  creations 

Offspedes <     27 

Variation  of  species  a  fruitful  study — 1.  Variation  in  organs  of  indi- 
riduals  easily  studied  in  India — Changes  during  growth  in  differ- 
ent parts  of , the  individual,  in  distribution  of  the  sexes  .  .27 
Exaggerated  estimates  of  species  of  known  plants  due  in  part  to  narrow 
ideas  of  power  of  variation — Relative  size  and  symmetry  not  im- 
portant in  the  Vegetable  Kingdom,  as  compared  with  the  Ammal   .    28 
Variations  in  floral  organs :  ovary,  carpels,  sepals                                 .29 
2.  Variation  between  different  individuals  of  the  same  species     .  29 
This  a  fertile  source  of  bad  species — ^Variation  in  colour  of  flowers, 
odour,  hairiness,  medicinal  and  economic  properties — Variations 
from  change  of  locality — Necessity  of  studying  variations  amongst 
gregarious  plants — Instances  in  the  Cedar,  Deodar,  and  other  Co- 
nifer€t,  Picea  Wehbiana  and  AJbies  SmUhiana                          .         .     80 
Arguments  from  different  wood  of  the  same  native  tree  in  Britain, 

Europe,  etc. 82 

Development  of  medicinal  and  other  properties,  as  in  Tea,  Opium, 

etc.,  in  India 82 

Habit — ^Erroneous  importance  attached  to 32 

XUnstrated  by  Pines  and  other  European  and  Indian  trees,  shrubs, 

and  herbs 83, 34 

Arguments  derived  from  European  cultivated  trees — False  impres- 
sions of  habits  of  common  trees,  instanced  by  the  Deodar  in  Eng- 
land— Desirability  of  pursuing  the  study  of  species  on  a  different 

principle 35 

C.  Oeoffraphical  Distribution. 
Difficulties  in  the  way  of  its  study,  with  reference  to  India  especially — 
Our  ignorance  of  the  prominent  features  of  Indian  vegetation — Want 

of  any  work  on  the  subject 86 

Kecessity  of  studying  the  replacement,  appearance,  and  disappearance 
of  types — Anomalies  in  distribution  of  Indian  plants — Absence  of 
Oaks  and  Fines  in  the  Peninsula,  and  of  Cycadeee  in  Ceylon  .  37 

Great  increase  to  supposed  number  of  species  arising  from  mistaken 


XU  CONTENTS. 

Page 

views   of  distribution — Many  well-known  European  plants  baye 

other  names  in  the  Indian  Floras — Instances  from  Ranunculacea  ,     88 
Range  of  Himalayan  species  in  altitude,  and  of  some  of  these  and 
others  in  longitude,  from  Europe  to  the  Chinese  Sea — DlustrationB 
by  parallel  instances  of  distribution  in  Europe  and  North  Aflia^  etc.     39 
Principles  upon  which  the  study  of  geographical  distribution  depends    89 
Specific  centres — Our  own  opinion  regarding  them — Dispersion  not 
altogether  attributable  to  causes  now  in  operation — Effects  of  geo< 
logical  change — Lyell's  and  Forbes'  views — Application  of  them  to 
Indian  Flora  —  Migration  between  India  and  Java  —  Effects  of 
winds,  animals,  and  oceanic  currents — Bean  Herbert's  news    of 

the  effect  of  the  preoccupation  of  the  soil 41 

Application  of  these  principles — Uncertainty  of  effects  of  reproduC' 
tion — ^Principles  adox>ted  by  ourselves  in  the  '  Flora  Indica'  in  re- 
ducing species — In  adopting  a  system  of  nomenclature  .         .         .43 
Rejection  of  native  names  for  species — Follow  general  plan  of  Wight 
and  Amott's  *  Prodromus' 44 

IV.   SUMMABY   07  LaBOUBS  OF  INDIAN  BOTANISTS  ....      45 

A,  PubliotUions  of  importance, 
*  HortusMalabaricus' — Bheede — Kumphius' '  Herbarimn  Amboinense' 

— Hermann — Burmann's  'Thesaurus' — LinnsDus'  'Flora Zeylanica' 

— Loureiro's  *  Flora  Cochinchinensis' — his  life  and  traveb      .  46 

Roxburgh's  *  Flora  Indica' — ^Wallich's  *  Plants  Asiaticse  Rariores' — 

his  work  on  Nipal  plants — Roxburgh's  Coromandel  plants  .     48 

Dr.  Jack — Wight  and  Amott's 'Prodromus' 47 

Wight's  *  Contributions  to  the  Botany  of  India,'  and  '  Illustrations  of 

Indian  Botany'  —  *  Icones  Plantarum  Indise  Orientalis '  — '  Spici- 

legium  Neilgherrense' .49 

Mr.  Bentham's  labours 50 

De  Candolle's  'Prodromus' — Royle's  'Illustrations  of  the  Botany  of 

the  Himalaya' 61 

Decaisne  and  Cambess^des'  plants  of  Jacquemont's-Yoyage — G-raham's 

catalogue  of  Bombay  plants 52 

Moon's  catalogue  of  Ceylon  plants  —  Voigt's  'Hortus  Suburbanus 

Calcuttensis' — Lindley's  *  Gh3nera  and  Species  Orchidearum' — ^his 

other  labours — *  Folia  Orchidacea' 53 

Horsfield's  labours — Brown  and  Bennett's  'PlanteeJavanicse  Rariores' 

— Blxmie's 'Bijdragen' 54 

•Flora  JavBB'  —  'Rumphia'  —  *  Museum   Botanicum'  —  Eorthab' 

*  Kruidkunde' — Miquel's  monograph  of  Piperacecs  and  J^  .         .     55 
De  Vriese's  works — Haaskarl's  '  Hortus  Bogoriensis' — ^Presl's  *Reli- 

quiai  Hsenkian®' — Blanco's  'Flora  dc  las  Filipinas' — Ledebour's 

'  Flora  Rossica^'  *  Flora  Altaica' 56 

Other  Russian  botanists — Boissier's  '  Diagnoses' — European  Floras   .     57 
American  works 58 


•  •  I 


CONTENTS.  XUl 

Page 
B.  Enumeration  of  Herbaria. 

Wallichian 69 

British  Mufieum — ^Wight's  Herbsrium — Griffith^B  collectionB              .  60 

Chiffith's  publiBbed  journals 62 

Jacquemont's  collections  and  jonmaU 68 

Bojle's  Herbarium ^  .  64 

Liimean  Society's  Herbaria — Strachey  and  Winterbottom's                 .  65 

Pr.  Amott's  Herbarium — Mr.  Bentham's 66 

Br.  Lindley's — Colonel  Munro's — Dr.  Falconer^s  .67 

The  Hookerian  Herbarium 68 

Its  contents '        .  69 

Our  own  collections 72 

V.  Sketch  of  thx  Meteobolooy  op  India 74 

VI.  Sketch  op  the  Fhtbical  Featitbes  and  Vegetation  oe  the 

Pbotinces  op  India 83 

A.  lAnnttofthe  *  Flora  Indica* 

Himalaya  and  Tibet,  north  boundary         ...'..  84 

AfghftTiiBtan  and  west  boundary 85 

Eastern  frontier 86 

Gompaarison  with  area  of  Europe,  etc 87 

B.  Necessity  of  dividing  India  into  Provinces,  and  principles 
according  to  which  it  is  proposed  to  be  done. 

Difficulty  of  task 88 

Neglect  of  definition  in  giving  habitats  of  Indian  plants  .89 

Materials  and  mode  of  treating  subject 90 

G.   General  Bemarks  on  the  Vegetation  of  India. 
Indian  Natural  Orders  and  forms  of  T^etation  .  .91 

Total  amount  of  species  in  India 91 

Diffusion  of  species  and  relative  abundance 92 

Fewness  of  local  species 93 

Comparison  of  Flora  with  African  93 

a.  Distribution  as  affected  bg  Climate. 

Tropical  zone,  humid  and  arid  types 94 

Humid  forests,  and  drier  ditto 95 

Tropical  annuals,  and  extratropical  distribution  of  ditto  .96 

AnniialB  of  north  temperate  zone,  and  warm  temperate  forms  .     97 

Plants  of  excessive  western  climate    .......     96 

Himalayan  and  Khaaian  temperate  zone 99 

Alpine  or  Arctic  zone 100 

Rarity  of  Qyptogamia 101 

b.  Distribution  as  affected  bg  Chographical  Position. 
Relation  to  geological  change 102 

1.  Australian  type 103 

2.  Malayan  Archipelago  type 104 


XIV 


CONTENTS. 


Page 

3.  Chinese  and  Japanese  type 105 

4.  Siberian  type 1^ 

6.  European  type lOT 

list  of  British  species  in  India         .......  109 

6.  Egyptian  type 112 

7.  Tropical  African  type 118 

American  representatiyes 115 

Anomalous  distribution  of  Indian  genera 115 

D.  Enumenxtion  and  Description  of  the  Profdnces  of  India,  as 
referred  to  in  the  ^  Flora  Indica.* 

Primary  Divisions  : — 1.  Hindostan ;  2.  Himalaya ;  3.  Eastern  India  s 

4.     Afg>l».Tli«fATi. 

I.  Hiin>oflTAir. 

Its  configuration 116 

Mountain  chains — Peninsular,  Yindhia,  Arawali       ....  117 


1.  Ceylon    .     . 

.  118 

2.  Malabar.     . 

.  122 

8.  Concan  .     , 

.     .  128 

4.  Camatic.     . 

.     .  130 

5.  Mysore  . 

.     .  134 

6.  Dekhan  . 

.     .  137 

7.  Khandesh 

.     .  139 

FBOYINOSS  OF  HnOX)8TAN 

8.  Berar  ....  139 

9.  Orissa ....  140 

10.  Bahar  ....  143 

11.  Bandelkhand     .  146 

12.  Malwah    ...  147 

13.  Ghijerat    ...  149 

n.   Tub  HIMALA.TA. 


14.  Sindh  ....  151 

15.  Bajwara    .     .     .  154 

16.  Panjab     ...  156 

17.  Upper  Qangetic 
plain  ....  159 

18.  Bengal.     ...  162 


Q«neral  description 167 

Physical  aspect 168 

Tend  and  valleys 169 

Dhuns— Climate 170 

Snow  limit  and  rain-fiUl l7l 

Tropical,  temperate,  and  alpine  zones 173 

Longitudinal,  latitudinal,  and  altitudinal  zones 174 

Eastern  Himalaya : — 

1.  Abor 175 

2.  Bhotan 175 

8.  Sikkim 178 

Central  Himalaya : — 
Nipal 183 

Western  Himalaya : — 

General  description 189 

Vegetation 191 

Tropical  zone 192 

Temperate  zone 193 

Alpine  zone 197 


CONTENTS. 


XV 


PBOTIKCSfl  OF  WB9TIBN   HIMJLLATA. 


1.  Eumaon . 

2.  Garhwal. 

3.  SiiiilB.     . 

4.  Enlu .     . 


199 
201 
202 
203 


5.  Chamba 

6.  Jamu 

7.  Bajaori  . 

8.  Kunawar 


204 
205 
206 
206 


9.  Lahul  .     .     .     . 

10.  KiBhtwar  .     .     . 

11.  KawhTnir   .     .    . 

12.  Marri  &  Hasora 


TIBET. 

Oenenl  description  and  physical  aspect 

Climate  

Vegetation    .         ...... 

PB0TINCS8  OT  TIBET. 


1.  Gnge.     ...  223 

2.  Piti  and  Parang  223 

3.  Zanakar  .     .     .  223 


4.  Dras. 

5.  Ladak 

6.  Balti 


224 
225 
225 


7.  Nari-Khorsnm 

8.  Nubra  .     .     . 

9.  Eastern  Tibet . 


Page 

208 
209 
210 
218 

214 
216 
218 

224 

226 

.  226 


HI.  Eastebn  India. 


General  Deecription «        .         .        .         .  228 


FBOYDrOES  OF  EABTEBN  INDIA. 


1.  Mifthmi 

.  229 

4.  CacharandSilhet  240 

.  232 

5.  Chittagong  and 

3.  Naga  and 

Tippera ...  243 

Kliasia     . 

.  233 

6.  Amcan     .     .     .  246 

7.  Aya  and  Pegu     .  246 

8.  Tenasserim     .     .  248 

9.  Malayan  Penin- 

sula   ....  250 


lY.  Aegblakistajt  aitd  Bbluchistan 


253 


ExPLAITATIOir  OF  THE  MaPS 


258 


Map  I.  to  &ce  p.  82  of  Introductory  Essay. 

Map  II.  to  be  placed  at  the  end  of  the  Introductory  Essay. 


1 


\ 


1.  SyHematice  plantas  suae  diaponit  verus  Botanicus  ; 

Nee  absque  ordine  eaadem  enumerat. 

2.  IVutifieaHomg  principium  in  theoretica  dispoeitione  agnoscit ; 

Nee  diBpositionem  secundum  Herbam  immutat. 
8.  Genera  naturalia  aasumit ; 

Nee  erronea  ob  specie!  notam  aberrantem  oonficit. 

4.  Speciee  distinotas  tradit ; 

Neo  e  VaiistatibuB  &lsa8  fingit. 

5.  Varietaies  ad  species  reducit ; 

Nee  eas  pari  passu  cum  speciebus  obambulare  finit. 

6.  Sjffumyma  pnestantissima  indagat  et  seligit ; 

Nee  aoquiescit  in  quacunque  obyia  nomendatura. 

7.  Differentiae  characteristicas  inquiiit ; 

Nee  inania  nomina  specifica  pneponit  yeris. 

8.  Plantae  yagas  ad  Genera  amandare  studet ; 

Nee  rariores  obyias  fugitivis  oculis  adspicit. 

9.  DescripHones  oomplectentes  differentias  essentiales  compendiose  sistit ; 

Nee  naturalissimam  structuram  oratorio  sermone  ebuccinat. 

10.  Minimae  partes  attente  scrutatur ; 

Nee  ea  quss  maxime  illustrant,  floed  iacit. 

11.  OhaervaHanibus  ubique  plantas  illustrat ; 

Nee  in  yago  nomine  acquiescit. 

12.  Ocnlie  propriis  qu»  singularia  sunt  obseryat ; 

Neo  sua  solum,  ex  Auotoribus,  compilat. 

Limn  £  us,  Philosophia  Botanica. 


INTRODUCTORY   ESSAY. 


Ix  the  following  pages  it  is  otur  intention  not  only  to  explain 
tlie  objects  of  the  Flora  Indica^  and  our  reasons  for  under- 
taking it,  but  also  to  dweU  upon  a  considerable  number  of 
topics  having  a  direct  bearing  upon  the  study  of  Systematic 
Botany,  and  upon  the  correct  appreciation  of  which  must  de- 
pend the  progress  which  the  student  may  make  in  this  de- 
partment of  science.     As  however  the  principal  aim  of  our 
laboiirs  is  to  further  the  study  of  Botany  in  India^  we  shall 
cx>nfine  ourselves  as  much  as  possible  to  those  points  which 
it  is  more  particularly  essential  for  the  Indian  botanist  to 
understand  well^  and  we  shall  iQustrate  them  by  a  reference 
to  the  plants  of  that  country.     The  chief  subjects  treated  of 
in  this  Essay  will  therefore  be : — 

1.  The  object,  scope,  and  design  of  the  Flora  Indica,  and 
our  motives  for  undertaking  it. 

2.  Greneral  considerations  connected  with  the  study  of  sys- 
tematic and  descriptive  botany. 

3.  The  influence  of  variation,  the  origin  of  species,  specific 
centres,  hybridization,  and  geographical  distribution,  on  the 
views  taken  by  ourselves  of  species,  and  of  the  right  manner 
in  which  they  should  be  treated,  and  in  which  their  affinities 
should  be  developed.  We  consider  these  theoretical  points 
to   be  inseparable  from  a  philosophical  study  of  plants,  and 

believe  it  to  be  essential  that  systematic  authors  should 
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explain  the  principles  by  which  they  are  guided  in  the  execu- 
tion of  similar  works  to  this. 

4.  An  historical  summary  of  the  labours  of  our  predecessors 
in  Indian  botany^  whether  as  authors  or  collectors^  and  some 
account  of  the  materials  at  our  disposal. 

5.  A  sketch  of  the  meteorology  and  climate  of  India^  the 
excessive  complexity  of  whose  seasons  offers  the  most  formi- 
dable obstacle  to  the  student's  appreciation  of  the  prominent 
features  of  its  vegetation. 

6.  An  attempt  to  divide  the  area  embraced  in  the  Flora 
Indica  into  physico-geographical  or  geographico-botanical  dis- 
tricts. This  is  intended  to  serve  the  double  purpose  of  giv- 
ing a  slight  sketch  of  the  physical  characters  and  vegetation 
of  these  provinces^  and  of  adopting  such  a  carefully-selected 
system  of  nomenclature,  as  shall  be  available  for  assigning 
intelligible  localities  to  the  species  in  the  body  of  the  Flora, 
and  such  as  may  be  easily  committed  to  memory,  or  found 
with  little  trouble  on  any  map.  We  have  long  deplored  the 
defective  geographical  nomenclature  adopted  in  almost  every 
work  treating  of  the  Natural  History  of  India,  and  the  fact 
that ''  E.  Ind."  or  "  Ind.  Or."  is  considered  in  most  cases  suf- 
ciently  definite  information  as  to  the  native  place  of  any  pro- 
duction found  between  Ceylon  and  Tibet,  or  Cabul  and  Sin- 
gapur ;  and  we  hope  that  the  present  attempt  to  remedy  so 
important  a  defect  will  be  received  with  indulgence. 

I.  Object,  scope,  and  design  of  the  Flora  Indica. 

Our  object,  in  the  work  here  commenced,  is  to  present  a 
systematic  account  of  the  vegetable  productions  of  British 
India,  arranged  according  to  natural  principles,  and  based  upon 
a  carefiil  examination  of  all  the  materials  within  our  reach. 
Besides  the  descriptions  of  the  Orders,  Genera,  and  Species,  all 
matters  of  importance  connected  with  anatomical,  structural, 
morphological,  and  physiological  points,  will,  wherever  it  is 
practicable,  be  treated  of,  and  in  other  cases  pointed  out  as 
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subjects  worthy  of  fdtnre  attention.  Greographical  distriba- 
tion,  and  the  effect  of  climate^  soil^  and  exposure^  have  been 
made  the  objects  of  onr  special  study,  and  will  in  all  cases  be 
particularly  noted.  With  regard  to  economic  botany,  it  is 
obviously  impossible  to  do  more  than  briefly  enumerate,  under 
their  respective  species,  the  various  products  which  have  been 
used  in  the  arts :  for  detailed  accounts  of  their  value,  we  must 
lefer  our  readers  to  the  many  excellent  works  on  those  sub- 
jects, which  have  been  published  by  Indian  botanists. 

Our  work  is  intended  to  facilitate  the  progress  of  econo- 
mists, by  supplying  their  great  desideratum,  a  critical  descrip- 
tion of  the  plants  which  yield  the  products  they  seek.  We 
haye  had  a  considerable  experience  both  in  medical  and  eco- 
nomic botany,  and  we  announce  boldly  our  conviction,  that, 
80  &r  as  India  is  concerned,  these  departments  are  at  a  stand- 
still, for  want  of  an  accurate  scientific  guide  to  the  flora  of 
that  country.  Hundreds  of  valuable  products  are  quite  un- 
known to  science,  while  of  most  of  the  others  the  plants  are 
known  only  to  the  professed  botanist.  The  maas  must  indeed 
atways  remain  so :  just  as  the  refinements  of  the  laboratory 
and  the  calculations  of  the  mathematician  must  ever  be  mys- 
teries to  the  majority  of  manufacturers  and  navigators,  whose 
operations  are  based  on  the  sciences  in  question.  It  is  a  mis- 
take to  suppose  that  it  can  be  otherwise ;  or  that  those  who 
are  engaged  in  forwarding  a  science  so  extensive  and  abstruse 
as  philosophical  botany,  can  command  the  time  to  become  so 
^miliar  with  the  details  of  the  commercial  value  of  vegetable 
products,  as  to  be  safe  referees  on  these  subjects.  On  the 
other  hand,  it  is  equally  a  mistake  to  suppose  that  those  who 
devote  themselves  to  the  collection  of  economic  products,  can 
possess  the  experience  and  botanical  knowledge  necessary  to 
lender  their  identifications  of  tropical  plants  trustworthy  in 
the  eyes  of  men  of  science^.     It  is  therefore  as  a  strictly 

*  For  proof  of  this  we  hare  only  to  refer  to  the  pages  of  any  book  on  me- 
dical or  economic  botany ;  and  to  the  £ek^,  first  indicated  in  these  pages,  that 
^  odebrated  Bikh  Poison,  about  which  so  much  has  been  written,  is  produced 
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scientific  work  that  we  offer  this  commencement  of  the  Flora 
Indica  to  the  public ;  but  though  the  advancement  of  abstract 
science  is  indeed  its  primary  object,  yet  as  we  yield  to  none 
in  our  estimate  of  the  value  of  economic  botany,  we  confi- 
dently trust  that,  as  pioneers  in  this  department  also,  our 
labours  will  be  found  of  material  service. 

On  this  account  we  need  scarcely  offer  an  apology  for  our 
partial  use  of  Latin,  which  is  necessary,  as  well  for  economy 
of  space,  as  because  we  are  labouring  for  the  benefit  of  Con- 
tinental botanists  as  well  as  English  ones,  and  because  we 
write  under  a  sense  of  the  obligation  the  former  have  ren- 
dered us,  by  having  published  in  Latin  (instead  of  French  or 
German,  or  still  less  familiar  languages)  the  many  valuable 
memoirs  on  economic  and  scientific  Indian  botany,  which  we 
owe  to  their  exertions.  When  the  flora  of  India  is  established 
on  a  scientific  foundation,  it  will  be  desirable  that  a  compen- 
dious English  version  of  such  a  work  as  ours  should  be  pro- 
vided for  the  use  of  those  who  do  not  pursue  science  for  its 
own  sake,  but  yet  are  desirous  of  availing  themselves  of  its 
results :  at  present  such  an  undertaking  would  be  premature. 

Had  it  been  possible  to  take  up  the  economic  plants  of 
British  India  by  themselves,  and  to  present  a  history  of  them 
to  the  English  reader,  we  should  at  once  have  devoted  our- 
selves to  the  task,  with  the  certainty  of  obtaining  an  amount 
of  encouragement  which  a  so-called  paying  work  is  sure  to 
command,  but  which  one  of  a  more  scientific  nature  is  not 
thought  worthy  of  receiving.  We  should  however  only  be 
deceiving  the  public,  were  we  to  propose  a  scheme  which,  in 
•  the  present  deplorably  backward  state  of  scientific  Indian  bo- 
tany on  the  one  hand,  and  the  confiision  of  Indian  economic 
botany  on  the  other,  is  literally  impracticable.  Dr.  Royle^s 
great  work,  published  twenty  years  ago,  is  the  only  one  on 
Indian  plants  that  attempts  to  combine  practical  with  scien- 
tific botany;  but  five  volumes  of  its  size  would  not  bring  the 

in  tho  Himalaya  by  the  common  Aconttum  Napellus  of  Europe  and  North 
America,  as  well  as  by  other  species  of  the  genas. 
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subject  there  treated  of  up  to  the  present  state  of  our  know- 
ledge :  the  difficulties  have  increased  fourfold^  from  scientific 
botany  not  having  advanced  pari  pasm  with  the  economic 
branch ;  and  so  long  as  the  plants  themselves  remain  unde- 
flcribed^  it  is  obviously  impossible  to  recognize  what  are  useful, 
or  80  to  define  them  that  they  shall  be  known  by  characters 
that  contrast  with  those  of  the  useless.  Our  principal  aim 
however  being  purely  botanical,  the  most  insignificant  and 
useless  weed  is  as  much  the  object  of  our  attention  as  the 
Teak,  Sal,  and  Tea:  in  the  vegetable  kingdom,  and  in  the 
great  scheme  of  nature,  all  have  equal  claims  on  our  notice, 
and  no  one  can  predicate  of  any,  its  uselessness  in  an  eco- 
nomic point  of  view. 

Every  one  who  has  studied  Indian  plants,  whether  for  eco- 
nomic purposes  or  for  those  of  abstract  science,  must  have 
felt  the  want  of  a  general  work  which  should  include  the 
labours  of  all  Indian  botanists,  to  be  a  v^ry  serious  incon- 
venience. Our  own  experience  in  India  has  convinced  us  of 
this;  for  we  found  it  impossible  to  determine  the  names  of 
many  of  the  most  ordinary,  and,  in  an  economic  point  of  view, 
often  most  valuable  forms;  and  every  day's  additional  expe- 
rience in  the  preparation  of  this  volume  has  served  to  show 
more  and  more  clearly,  that  whilst  such  a  work  is  wanting  sa- 
tisfactory progress  is  impossible.  At  present  the  student  has 
to  search  in  general  systematic  works,  for  the  descriptions 
of  species ;  and  as  all  of  these  are  imperfect,  a  multitude  of 
scattered  papers  must  be  consulted  for  the  additions  which 
have  from  time  to  time  been  made.  These  too  have  imfor- 
tnnately  so  often  been  published  without  reference  to  preced- 
ing works  of  a  similar  nature,  that  the  same  plant  has  been 
described  as  new  by  many  successive  botanists,  ignorant  or 
neglectful  of  the  laboiurs  of  their  predecessors. 

A  general  flora  of  India  must  comprise  a  careful  study  of 
aQ  previously  published  materials,  so  as  to  blend  them  into  an 
harmonious  whole,  and  to  establish  Indian  botany  on  a  secure 
basis  of  observation  and  accurate  description.    Such  a  task  is. 
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however^  the  labour  of  a  lifetime^  and  although  we  have  un- 
dertaken its  commencement^  we  cannot  hope  to  bring  it  to  a 
conclusion;  our  progress  in  it  must  depend  entirely  upon  cir- 
cumstances at  present  beyond  our  control;  but  we  have  no 
doubt  that  when  we  are  compelled  to  abandon  the  undertak- 
ings the  necessity  for  the  completion  of  such  a  work  will  in- 
duce some  one  to  follow  in  our  steps^  and  to  lend  a  helping 
hand  to  the  compilation  of  a  further  portion  of  so  indispen- 
sable an  aid  to  botanical  research. 

We  should  however  be  wrong,  were  we  to  convey  the  im- 
pression that  this  arduous  undertaking  has  wholly  originated 
with  ourselves :  on  the  contrary,  the  conviction  has  for  some 
years  been  general  among  botanists,  that  the  collections  accu- 
mulated in  this  country  were  so  ample,  that  the  time  had 
fiilly  come  for  the  preparation  and  publication  of  a  Flora  In- 
dica;  and  when  it  was  known  that  we  had  returned  from 
India  with  large  and  important  materials,  we  were  invited 
by  all  the  most  illustrious  names  in  the  science  to  combine  a 
revision  of  the  labours  of  our  predecessors  with  the  publica- 
tion of  our  own  discoveries.  Many  of  our  friends  considered 
that  for  such  an  undertaking  we  possessed  greater  advantages 
and  facilities  than  had  ever  before  been  available  to  any  bo- 
tanist. Our  collections  were  most  extensive,  having  been 
formed  over  a  very  wide  extent  of  country,  with  a  knowledge 
of  the  great  variability  of  species,  of  the  chief  forms  of  which 
we  were  desirous  of  making  our  specimens  illustrative ;  they 
were  moreover  accompanied  by  an  extensive  series  of  draw- 
ings and  dissections  from  the  life,  and  by  voluminous  notes,  in- 
dicative of  distribution,  habit,  structure,  etc.  It  was  known 
that  we  intended  to  distribute  our  plants,  which  ought  not  to 
be  done  without  a  carefril  examination,  for  the  purpose  of  de- 
termining their  names.  During  this  examination  much  of  the 
most  laborious  part  of  the  preparation  of  a  flora  must  neces- 
sarily be  undergone;  and  we  were  urged  to  put  our  results 
on  record  for  the  benefit  of  science.  Nor  must  we  omit,  in 
the  enimieration  of  the  advantages  we  eigoyed,  a  free  access 
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to  the  rich  herbarium  and  library  of  Sir  William  Hooker^  and 
its  ricinity  to  a  metropolis  containing  other  collections  (espe- 
ciallj  the  Wallichian  Herbarium)  indispensable  to  an  Indian 
botanist. 

Under  a  combination  of  so  many  fSeLVOurable  circumstances, 
we  felt  it  our  duty  to  imdertake  the  task  proposed  to  us.    Not, 
bovever,  having  at  our  command  the  necessary  funds,  the  sub- 
ject was  brought  before  the  British  Association  at  the  meeting 
of  1851,  and  being  most  favourably  received  by  its  members, 
the  Directors  of  the  East  India  Company  were  strongly  memo- 
rialized on  behalf  of  an  undertaking  in  which  it  was  expected 
that  they  would  feel  the  deepest  interest.    In  reply  to  this  re- 
commendation, the  Court  declined  promoting  the  object,  but 
expressed  a  willingness  to  take  its  merits  into  consideration 
on  its  completion.     The  President  of  the  British  Association, 
in  communicating  to  us  this  answer,  at  the  same  time  inti- 
mated to  us  the  hopes  of  his  colleagues  that  we  should  at 
least  commence  the  work.     This  we  did,  but,  we  must  con- 
fess, with  a  feeling  of  discouragement,  for  the  unfavourable 
answer  of  the  Court  materially  retarded  our  progress,  our  pri- 
vate resources  not  being  sufficient  to  provide  such  assistance 
as  would  have  relieved  us  from  the  mechanical  labours  of  ar- 
ranging, distributing,  and  writing  tickets,  which  have  in  con- 
sequence hitherto  occupied  more  than  three-fourths  of  our 
time.    The  difficulty  of  the  task  has  also  tax  exceeded  our  an- 
ticipations, as  we  were  not  prepared  for  so  large  a  proportion 
of  Indian  plants  proving  identical  with  those  of  other  parts 
of  the  world.     This  has  obliged  us,  in  every  large  genus,  to 
have  recourse  to  a  critical  study  of  the  European,  Siberian, 
Chinese,  and  Japanese  floras,  which  has  elucidated  results  to- 
tally unexpected  by  ourselves  and  fellow-botanists,  and  at  the 
same  time  of  extraordinary  interest  and  importance  to  the 
science  of  Botanical  Geography. 

As  we  are  anxious  to  render  each  portion  of  the  work  as 
complete  in  itself  as  possible,  and  are  desirous  of  enlisting  in 
the  cause  such  of  our  fellow-botanists  as  may  be  willing  to 
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work  up  those  Natural  Orders  with  which  they  are  most  £bl- 
miliar^  the  Flora  Indica^  when  completed^  will  probably  con- 
sist of  a  series  of  monographs.  In  the  commencement  now 
offered  to  the  public^  we  have  arranged  the  principal  Natural 
Orders  in  the  mode  of  sequence  usually  adopted  in  systematic 
works^  altering  the  places  of  a  few  of  the  smaller  ones^  whose 
botanical  afBnities  we  conceive  to  have  been  misunderstood. 

We  consider  it  important  that  the  Flora  Indica  should  em- 
brace  as  wide  an  area  aa  possible,  aa  we  are  firmly  convinced 
that  no  species  can  be  properly  defined^  until  it  has  been  ex- 
amined in  all  the  variations  induced  by  those  differences  in 
dimate^  locality^  and  soil^  which  an  extensive  area  alone  af- 
fords. As  also  the  flora  of  an  area  cannot  be  worked  out 
without  a  knowledge  of  the  botany  of  the  countries  surround- 
ing it  (with  which  it  has  many  plants  in  common)^  it  follows 
that  the  greater  the  area  embraced^  the  more  fully  will  it  il- 
lustrate the  habits^  forms^  and  variations,  of  the  species  com- 
prised within  it.  For  this  reason  we  have  extended  the  Umits 
of  our  Flora  from  Persia  to  the  Chinese  dominions. 

II.  General  considerations  connected  with  the  stvdy  of 

Systematic  Botany, 

It  may  seem  almost  chimerical  to  look  forward  to  a  time 
when  all  the  species  of  the  vegetable  world  shall  have  been 
classified  upon  philosophical  principles,  and  accurately  de- 
fined 'y  and  it  must  be  confessed  that  the  present  state  of  de- 
scriptive botany  does  not  hold  out  much  prospect  of  the  reali- 
zation of  BO  very  desirable  an  object.  This,  we  think,  is  in  a 
great  measure  due,  not  to  any  want  of  students  willing  and 
anxious  to  take  up  the  subject,  but  rather  to  a  gradually  in- 
creasing misapprehension  of  the  true  aim  and  paramount  im- 
portance of  systematic  botany,  and  of  the  proper  mode  of 
pursuing  the  study  of  the  laws  that  govern  the  affinities  of 
plants.  We  are  therefore  desirous,  at  the  outset  of  a  work 
which  is  devoted  to  these  subjects,  of  explaining  our  views  on 
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th^n;  and  as  we  trust  that  our  work  will  fall  into  the  hands 
of  many  beginners  who  are  anxious  to  devote  themselves  use- 
fbllyto  the  furtherance  of  botanical  science^  but  who  have  not 
an  opportunity  of  acquiring  in  any  other  way  its  fundamental 
principles,  we  shall  make  no  excuse  for  dwelling  at  some  length 
on  the  subject.  We  are  also  anxious  to  refute  the  too  com- 
mon opinion  (which  has  been  productive  of  much  injury  to 
the  prepress  of  botany)  that  the  study  of  system  presents  no 
difficulties,  and  that  descriptive  botany  may  be  undertaken  by 
any  one  who  has  acquired  a  tolerable  familiarity  with  the  use 
of  terms. 

There  can  be  no  doubt  that  any  observant  person  may  rea- 
dily acquire  such  a  knowledge  of  external  characters,  as  will 
in  a  short  time  enable  him  to  refer  a  considerable  number  of 
plants  to  their  natural  orders ;  though  even  for  this  first  step 
more  knowledge  of  principles  is  required,  than  to  make  an 
eqnal  advance  in  the  animal  kingdom :  but  to  go  beyond  this, 
— ^to  develop  the  principles  of  classification,  to  refer  new  and 
ohacare  forms  to  their  proper  places  in  the  system^  to  define 
natural  groups  and  even  species  on  philosophical  grounds,  and 
to  express  their  relations  by  characters  of  real  value  and  with 
a  proper  degree  of  precision,  demand  a  knowledge  of  morpho- 
logy, anatomy,  and  often  of  physiology,  which  must  be  com- 
pletely at  command,  so  as  to  be  brought  to  bear,  when  neces- 
sary, upon  each  individual  organ  of  every  species  in  the  group 
mider  consideration.  To  follow  the  laws  that  regulate  the 
growth  of  all  parts  of  the  plant,  especially  the  structure  of 
stems,  the  functions  of  leaves,  the  development  and  arrest  of 
floral  organs,  and  the  form,  position,  and  minute  anatomy  of 
the  pollen  and  ovule,  and  to  trace  the  whole  progress  of  the 
OTule  and  its  integuments  to  their  perfect  state  in  the  seed, 
ought  all  to  be  jGEimiliar  processes  to  the  systematic  botanist 
who  proceeds  upon  safe  principles;  but  no  progress  can  be 
made  by  him  who  confines  his  attention  chiefly  to  the  modifi- 
cations of  these  organs  in  individual  plants  or  natural  orders. 

To  many  all  this  may  appear  self-evident,  and  we  should 
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fear  to  be  censured  for  stating  truisms^  did  not  the  annals  of 
natural  science  present  too  many  instances  of  the  reckless- 
ness with  which  genera^  orders,  and  even  so-called  natural 
systems^  have  been  instituted  by  tyros  without  the  smallest 
practical  acquaintance  with  structure  and  affinities.  We  do 
not  refer  merely  to  the  vagaries  of  a  Rafinesque,  a  Bowditch, 
or  a  Blanco,  though  a  botanist  so  eminent  as  Endlicher  has 
thought  it  necessary  to  encumber  his  pages  with  characters  of 
genera  which  must  remain  for  ever  enigmatical,  unless  some 
happy  chance  should  make  us  acquainted  with  the  specimens 
of  the  authors ;  we  have  in  view  more  well-meaning  persons^ 
who  have  the  progress  of  science  at  heart,  but  who,  by  defec- 
tive definitions  and  erroneous  classification,  crowd  our  books 
with  imperfectly  defined  genera  and  with  groups  and  subdi- 
visions of  no  practical  value.  A  knowledge  of  the  relative 
importance  of  characters  can  only  be  acquired  by  long  study ; 
and  without  a  due  appreciation  of  their  value,  no  natural  group 
can  be  defined.  Hence  many  of  the  new  genera  which  are 
daily  added  to  our  lists  rest  upon  trivial  characters,  and  have 
no  equality  with  those  abready  in  existence.  A  proneness  to 
imitation  leads  to  a  gradual  increase  in  their  numbers,  with- 
out a  corresponding  increase  of  sectional  groups.  Indeed^ 
even  when  the  sectional  groups  are  well  defined,  and  the  ge- 
nera in  themselves  natural,  a  too  great  increase  in  the  number 
of  genera  is  detrimental,  by  keeping  out  of  view  those  higher 
divisions  which  are  of  greater  importance.  The  modem  system 
of  elevating  every  minor  group,  however  trifling  the  characters 
by  which  it  is  distinguished,  to  the  rank  of  a  genus,  evinces, 
we  think,  a  want  of  appreciation  of  the  true  value  of  classifica- 
tion. The  genus  is  the  group  which,  in  consequence  of  our  sys- 
tem of  nomenclature,  is  kept  most  prominently  before  the  mind, 
and  which  has  therefore  most  importance  attached  to  it*. 

*  We  may  make  our  meaning  more  clear  by  a  few  examples.  The  genua 
Fieus  is  surely  more  natural  than  the  subgenera  PoffonotrqpAe,  CovelUa,  Uro^ 
gtigmet^  into  which  it  has  been  subdivided.  So  with  the  genera  Anenumey  Se- 
djfotUf  JSricay  Andromeda^  and  others  which  have  been  split  into  many  by 
modem  botanists.    Mr.  Brown  has,  in  all  his  works,  laboured  to  keep  this 
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The  Tashness  of  some  botanists  is  productive  of  still  more 
detrimental  effects  to  the  science  in  the  case  of  species ;  for 
though  a  beginner  may  pause  before  Tcnturing  to  institute  a 
genns^  it  rarely  enters  into  his  head  to  hesitate  before  pro- 
posing  a  new  species.  Hence  the  difficulty  of  determining 
synonymy  is  now  the  greatest  obstacle  to  the  progress  of 
systematic  botany;  and  this  incubus  unfortunately  increases 
from  day  to  day^  threatening  at  no  very  distant  period  so 
to  encumber  the  science,  that  a  violent  effort  will  be  ne- 
cessary on  the  part  of  those  who  have  its  interests  at  heart, 
to  relieve  it  of  a  load  which  materially  retards  its  advance- 
ment.  The  number  of  species  described  is  now  so  very  great, 
and  the  descriptions  are  scattered  through  such  a  multitude 
of  books,  that  even  after  long  rcsearclrit  is  difficult  to  avoid 
overlooking  much  that  is  already  known ;  and  when  botanists 
with  limited  libraries  and  herbaria  institute  new  species,  it  is 
almost  certain  that  the  latter  will  be  found  to  have  been 
already  characterized.  To  such  an  extent  is  this  carried,  that 
we  could  indicate  several  works,  in  which  one  half  and  even 
more  of  the  species  are  proposed  in  ignorance  of  the  labours 
of  other  botanists.  Indian  Botany  unfortunately,  far  from 
forming  an  honourable  exception  in  this  particular,  presents 
a  perfect  chaos  of  new  names  for  well-known  plants,  and  inac- 
curate or  incomplete  descriptions  of  new  ones. 

It  must  be  remembered  too  that  the  Linnean  canon,  by 
which  twelve  words  were  allowed  for  a  specific  character,  is 
now  becoming  quite  inadequate  to  the  requirements  of  the 
science ;  and  that  the  brief  descriptions,  which  are  now  so  ge- 
nerally substituted  for  definitions,  unless  prepared  with  the 
greatest  skill,  as  well  as  care,  and  after  an  inspection  of  very 
numerous  specimens,  seldom  express  accurately  the  essential 
characters  of  a  plant.  It  is  indeed  becoming  more  and  more 
evident,  that  in  the  great  majority  of  instances  no  definition 
is  sufficient  to  enable  inexperienced  botanists  to  determine 

impoitant  principle  in  view,  and  to  impress  it  upon  others ;  he  has,  however, 
&i]ed  to  check  the  pieraicnt  tendency  to  the  multiplication  of  genera. 
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with  accuracy  the  species  of  a  plant,  even  when  the  whole  genus 
is  well  known ;  much  more  is  this  the  case  in  genera^  many 
of  whose  species  are  yet  undiscovered;  and  most  of  all,  in 
those  where  the  forms,  though  sufficiently  well  known,  are 
liable  to  much  variation.  In  the  last  case  their  determination 
becomes  a  special  study ;  and  when  attempted  without  access 
to  authentic  specimens,  leads  to  inextricable  confusion,  and  its 
evil  effects  are  not  confined  to  specific  botany,  but  extend  to 
all  departments. 

The  pages  of  our  Indian  Flora  will  supply  numerous  illus- 
trations of  these  remarks,  and  we  would  direct  the  attention 
of  those  commencing  the  study  to  the  lesson  to  be  derived 
from  these  instructive  errors ;  for  where  the  first  botanists  of 
the  day  have  failed,  beginners  cannot  be  expected  to  succeed. 
It  cannot  be  too  strongly  impressed  upon  all  students  of  bo- 
tany, that  it  is  only  after  much  preliminary  study,  and  with 
the  aids  of  a  complete  library,  and  an  herbarium  contain- 
ing authentic  specimens  of  a  very  large  proportion  of  known 
species,  that  descriptive  botany  can  be  effectively  carried  out ; 
and  it  would  be  well  for  science  if  this  were  fiiUy  understood 
and  acted  upon. 

The  prevailing  tendency  on  the  part  of  students  of  all 
branches  of  natural  history,  to  exaggerate  the  number  of  spe- 
cies, and  to  separate  accidental  forms  by  trifling  characters^  is^ 
we  think,  clearly  traceable  to  the  want  of  early  training  in 
accurate  observation,  and  of  proper  instruction  in  the  objects 
and  aim  of  natural  science.  Students  are  not  taught  to  sys- 
tematize on  broad  grounds  and  sound  principles,  though 
this  is  one  of  the  most  difficult  processes,  requiring  great 
judgment  and  caution ;  or,  what  is  worse,  they  are  led  by  the 
example  if  not  by  the  precepts  of  their  teachers,  to  regard 
generic  and  specific  distinctions  as  things  of  little  importance, 
to  be  fixed  by  arbitrary  characters,  or  according  to  accidental 
circumstances.  As  a  consequence,  the  study  of  systematic 
botany  is  gradually  taking  a  lower  and  lower  place  in  our 
schools;  and,  being  abandoned  by  many  of  those  who  are 
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best  qualified  to  do  it  justice^  it  falls  into  the  hands  of  a  class 
of  naturalists^  whose  ideas  seldom  rise  above  species^  and  who, 
by  what  has  well  been  called  hair 'Splitting,  tend  to  bring  the 
study  of  these  into  disrepute. 

It  will  generally  be  found  that  botanists  who  confine  their 
attention  to  the  vegetation  of  a  circumscribed  area,  take  a 
mudi  more  contracted  view  of  the  limits  of  species,  than 
tbose  who  extend  their  investigations  over  the  whole  surface 
of  the  globe.  This  is  partly,  no  doubt,  owing  to  the  force  of 
bad  example;  and  partly  to  the  fact  that  the  student  who 
takes  up  the  study  of  the  flora  of  his  native  country,  finds 
that  the  species  are  all  tolerably  well  known,  and  that  no 
novelty  is  to  be  discovered.  There  is  therefore  a  natural  ten- 
dency to  make  use  of  trifling  differences,  from  the  scope  which 
they  afford  for  minute  observation  and  critical  disquisition; 
whilst  the  more  close  comparison  of  the  few  species  which 
come  under  his  investigation,  leads  the  local  botanist  to  attach 
undue  importance  to  differences  which  the  experienced  ob- 
server knows  may  be  safely  attributed  to  local  circumstances. 
To  this  tendency  there  can  be  no  limit,  when  the  philosophy 
of  system  is  not  understood ;  the  distinctions  which  appeared 
trifling  to  botanists  a  quarter  of  a  century  ago,  are  at  the  pre- 
sent day  so  magnified  by  this  class  of  observers,  that  they 
constantly  discover  novelties  in  regions  which  have  been  tho- 
ronghly  well  explored ;  considering  as  such,  forms  with  which 
our  predecessors  were  well  acquainted,  and  which  they  rightly 
regarded  as  varieties*. 

Another  result  of  the  depreciated  state  of  systematic  bo- 
tany is,  that  intelligent  students,  being  repelled  by  the  pueri- 
lities which  they  everywhere  encounter,  and  which  impede 
their  progress,  turn  their  attention  to  physiology  before  they 
have  acquired  even  the  rudiments  of  classification,  or  an  ele- 
mentary practical  acquaintance  with  the  characters  of  the  na- 

•  Many  of  the  species  which  haye  been  revived  in  modem  times,  were  indi- 
cated by  Haller,  Bay,  Toamefort,  and  other  ancient  botanists,  but  were  reduced 
to  the  rank  of  varieties,  whnn  the  science  was  reformed  by  Linnsus. 
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tural  orders  of  plants.  Unfortunately^  in  botany^  as  in  every 
other  branch  of  natural  science^  no  progress  can  be  made  in 
the  study  of  the  vital  phenomena  except  the  observer  have  a 
previous  accurate  acquaintance  with  the  various  modifications 
under  which  the  individual  organs  of  plants  appear  in  the  dif- 
ferent natural  orders^  and  such  an  appreciation  of  the  coni- 
parative  value^  structural  and  morphological^  of  these  modifi- 
cations^ as  can  only  be  obtained  by  a  careful  study  of  the  affi- 
nities of  their  genera  and  species.  Ignorance  of  these  general 
laws  leads  to  misinterpretation  of  the  phenomena  investigated 
by  the  physiologist^  and  to  that  confusion  of  ideas  which  is  so 
conspicuous  in  the  writings  of  some  of  the  astute  physiolo- 
gical observers  of  the  day. 

The  modem  system  of  botanical  instruction  attempts  far 
too  much  in  a  very  limited  space  of  time^  and  sends  the  stu- 
dent forth  so  insufficiently  grounded  in  any  branch  of  the 
science^  that  he  is  unprepared  for  the  difficulties  which  he 
encounters,  let  his  desire  to  progress  be  ever  so  great.  The 
history  of  botanical  discovery,  and  the  philosophy  of  its  ad- 
vance, form  instructive  chapters  for  the  student  in  any  de- 
partment of  natural  science.  In  Professor  WhewelFs  '  His- 
tory of  the  Inductive  Sciences,'  the  subject  is  ably  sketched 
for  the  information  of  the  general  reader;  and  it  is  there 
shown  that  the  most  important  contributions  to  the  progress 
of  the  science  have  been  purely  physiological  questions,  in- 
vestigated with  consummate  judgment  by  our  most  eminent 
systematists.  We  owe  to  Linnseus  the  establishment  of  the 
doctrine  of  the  sexuality  of  plants ;  and  we  find  by  the  writ- 
ings of  the  same  great  naturalist,  that  besides  foreseeing  many 
physiological  discoveries,  he  preceded  Goethe  in  the  discovery 
of  morphology,  a  doctrine  which,  more  than  any  other,  has 
tended  to  advance  scientific  botany.  A  third  great  discovery, 
that  of  the  nature  of  the  ovule,  and  the  relation  of  the  poUen- 
tube  to  the  ovary,  received  its  principal  illustration  at  the 
hands  of  Brown,  our  chief  systematist,  and  of  Brongniart,  also 
a  practised  botanist. 
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It  shonld  not  be  forgotten^  that  the  relative  importance  of 
jdiyaology  is  very  different  in  the  animal  and  vegetable  king- 
d(RDfl.    In  the  former,  structure  and  function  operate  so  di- 
rectly upon  one  another,  that  the  great  groups  are,  to  a  certain 
extent,  defined  by  well-marked  external  characters,  which  are 
at  once  recognizable  by  the  student,  and  are  familiar,  or  at 
least  intelligible,  to  those  even  who  have  paid  no  attention 
to  natural  history.      In  the  vegetable  kingdom  this  is  by  no 
means  the  case :   the  processes  of  assimilation  and  secretion 
present  but  little  of  that  compUcation  which  renders  the  study 
of  animal  physiology  so  important;  they  are,  on  the  contrary, 
nniform  almost  throughout  its  whole  extent,  and  moreover  so 
simple  in  their  modus  operandi,  that  this  very  simplicity  pre- 
vents their  being  rightly  understood.     In  consequence,  even 
the  two  great  classes  of  Monocotyledons  and  Dicotyledons  are 
not  distinguishable  without  considerable  practice  and  study ; 
aiul  irere  we  dependent  upon  actual  inspection  of  tiie  organs 
whence  the  essential  characters  of  these  two  groups  are  drawn, 
for  the  means  of  recognizing  them.  Systematic  Botany  would 
be  an  impracticable  study.  # 

Herein  lies  one  great  obstacle  which  meets  the  beginner  on 
the  very  threshold  of  his  botanical  studies  :  he  sees  the  great 
divisions  of  the  animal  kingdom  to  be  recognizable  by  mere 
inspection,  and  that  familiar  characters  are  also  natural,  and 
available  for  purposes  of  classification :  the  very  names  of  the 
groups  convey  definite  information,  and  to  a  great  extent  give 
exact  ideas.  Birds,  fishes,  reptiles,  etc.  are  all  as  natural  as 
they  are  popular  divisions ;  but  what  have  we  in  the  vegetable 
kingdom  to  guide  the  student  through  the  two  hundred  and 
fifty  natural  orders  of  flowering-plants  ?  As  with  a  new  lan- 
guage, he  must  begin  from  the  very  beginning,  and  also  avail 
himself  of  artificial  means  to  procure  as  much  superficial 
knowledge  of  structure  and  affinity  as  shall  enable  him  to  see 
that  there  is  a  way  through  the  maze.  Hence  the  obvious 
necessity  of  an  artificial  system  of  some  sort  to  the  beginner, 
who  has,  at  the  same  time,  to  master  a  terminology,  which. 
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if  not  SO  complex  as  that  of  zoology,  is  more  difficult  at  the 
outset,  from  the  want  of  standards  of  comparison  between  the 
organs  of  plants  and  those  he  is  familiar  with  in  himself  as  a 
member  of  the  sister  kingdom.  Applying  these  remarks  to 
practice,  the  botanical  student  finds  that  he  has  much  to  un- 
learn at  the  very  outset ;  in  many  cases  he  has  misapplied  the 
terms  root,  stem,  leaf,  etc.,  and  contracted  most  erroneous 
ideas  of  their  structure  and  functions ;  while  he  is  startled  to 
find  that  the  popular  divisions  of  plants  into  trees,  shrubs, 
and  herbs, — ^leafy  and  leafless,  water  and  land,  erect,  climbing, 
or  creeping, — are  valueless  even  as  guides  to  the  elements  of 
the  science. 

It  is  not  however  to  be  supposed,  because  pure  physiology 
is  of  secondary  importance  to  the  right  understanding  of  the 
affinities  of  plants,  that  botany  is  therefore  a  less  noble  or 
philosophical  study  than  zoology ;  since  we  find  anatomy,  de- 
velopment, and  morphology,  occupying  a  very  far  higher  rank 
in  proportion.  Being  deprived,  as  he  is  in  most  cases,  of  all 
technical  aids  to  the  determination  even  of  the  commoner 
exotic  natural  families,  the  systematist  is  compelled  to  com- 
mence with  the  knife  and  microscope,  and  can  never  relinquish 
these  implements.  Systematic  Botany  is  indeed  based  upon 
development ;  and  no  one  can  peruse,  however  carelessly,  the 
most  terse  diagnosis  of  a  natural  order  or  genus  of  plants, 
without  being  struck  with  the  variety  and  extent  of  know- 
ledge embodied  as  essential  to  its  definition  and  recognition. 
Not  only  are  the  situation  and  form,  division  or  multiplica- 
tion, relative  arrest  or  growth,  of  the  individual  organs  ex- 
actly defined,  in  strictly  scientific  and  scrupulously  accurate 
language,  but  the  development  of  each  is  recorded  from  aji 
early  stage:  the  vernation  and  stipulation  of  the  leaves;  the 
aestivation  of  the  young  calyx  and  corolla,  and  their  duration 
relatively  to  other  organs;  the  development  and  cohesion  of 
the  stamens;  the  position  and  insertion  of  the  anther;  its 
pollen;  the  cohesion  or  separation  of  the  carpels,  and  the 
stages  of  their  development  from  the  bud  to  the  mature  fruity 
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and  from  the  ovule  to  the  ripe  sced^  are  all  essential  points ; 
ally  however  minute^  must  in  many  cases  be  actually  inspected 
before  the  position  of  a  doubtful  genus  can  be  ascertained  in 
the  Natural  System ;  and  this  is  not  the  exception^  but  the  rule. 

The  necessity  for  acquiring  so  extensive  and  detailed  a 
knowledge  indicates  a  power  of  variation  in  those  organs  firom 
which  the  natural  characters  are  drawn^  that  defeats  any  at- 
tempt to  render  one,  or  a  few  of  them  only,'  available  for  the 
purposes  of  classification ;  and  hence  it  is  that  the  study  of 
morphology,  or  the  homologies  of  the  organs,  becomes  indis- 
peosaUe  to  the  systematist :  by  this  he  reduces  all  anomalies 
to  a  common  type,  tests  the  value  of  characters,  and  develops 
oew  affinities.  The  number,  form,  and  relative  positions  of 
oilgaas  may  supply  technical  characters,  by  which  observers  of 
experience  recognize  those  natural  orders  under  which  a  great 
numh^  of  plants  arrange  themselves;  but  a  knowledge  of 
stracture  and  anatomy  alone  enable  the  botanist  to  progress 
beyond  this,  and  to  define  rigidly :  whilst  the  study  of  deve- 
lopment afibrds  him  safe  principles  upon  which  to  systema- 
tue  and  detect  a£Snities,  and  morphology  supplies  the  means 
of  testing  the  value  of  the  results,  and  reveals  the  harmony 
that  reigns  throughout  the  whole  vegetable  world. 

Physiology,  again,  is  a  branch  of  botany  very  much  apart 
firom  these :  its  aim  is  the  noblest  of  all,  being  the  elucidation 
of  the  laws  that  r^ulate  the  vital  functions  of  plants.  The 
botanical  student  of  the  present  day,  however,  is  too  often 
taught  to  think  that  getting  up  the  obscure  and  disputed  spe- 
culative details  of  physiology,  is  the  most  useAil  elementary 
information  he  can  obtain  during  the  short  period  that  is  given 
bim  to  devote  to  botany^;  and  that,  if  to  this  he  adds  the  scni- 

*  As  we  are  writing  in  the  hope  of  being  useful  to  our  medical  brethren 
amongst  others,  we  may  be  excused  from  remarking  here,  that  it  is  not  to  the 
credit  of  our  medical  curriculum,  that,  travel  where  we  will,  we  find  the  medical 
num  deploring  hia  inability  to  apply  the  knowledge  of  botany  obtained  at  his 
coUege,  to  any  uaeiul  purpose.  The  little  he  has  learned  about  the  names  and 
Auctions  of  organs  he  might  easily  have  acquired  at  school,  and  thus  have  been 
pit^paied  to  devote  the  whole  period  of  his  botanical  studies  to  the  practical  ap- 
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tiny  of  a  few  of  the  points  under  a  microscope,  he  has  made 
real  progress  as  an  observer.  This,  we  maintain,  is  no  more 
botany,  than  performing  chemical  experiments  is  chemistry,  or 
star-gazing,  astronomy.  A  sound  elementary  knowledge  of 
vegetable  physiology  is  essential  to  the  naturalist,  and  shoiild 
indeed  be  a  branch  of  general  education,  as  it  requires  nothing 
but  fair  powers  of  observation  and  an  ordinary  memory  to  ac- 
quire it.  For  the  student  to  confine  his  attention  to  this 
knowledge  of  the  vegetable  world,  and  to  try  and  improve 
upon  it  by  crude  experiments  of  his  own,  undertaken  in  igno- 
rance of  the  branches  of  pure  botany  we  have  enumerated,  is  a 
very  rational  amusement,  but  nothing  more. 

A  review  of  the  progress  of  the  science  in  England  during 
the  last  fifty  years,  proves  indisputably,  that  more  botanists 
were  made  by  the  thorough  grounding  in  classification  to 
which  all  students  were  formerly  subjected,  than  by  the  pre- 
sent method  of  commencing  instruction  with  anatomy  and 
physiology,  oi^anic  chemistry,  the  use  of  compound  micro- 
scopes, and  similar  abstruse  subjects,  which  are  mysteries  to 
the  majority  of  students.  The  latter  are  indeed,  in  too  many 
cases,  perfectly  ignorant  of  the  elements  of  natural  science, 
and  require  some  practical  acquaintance  with  plants  and  their 
organs,  before  they  can  appreciate  the  relations  of  the  different 
branches  of  botany  to  one  another,  or  discriminate  between 
what  it  is  essential  to  understand  first,  and  what  is  better 
acquired  afterwards.  Were  the  elements  of  science  taught  at 
schools,  this  would  not  be  so :  we  should  then  have  the  stu- 
dent presenting  himself  at  the  botanical  lectiires  fiilly  prepared 
for  the  more  difiicult  branches  of  the  science,  and  for  making 
that  progress  in  them  for  which  the  professor's  aid  is  indis- 
pensable. A  soimd  practical  knowledge  of  system  we  hold  to 
be  an  essential  preliminary  to  the  study  of  the  physiology  of 

plication  of  the  Natural  Sjstom,  as  illufitrated  by  medicinal  plants  and  their 
properties.  The  botanical  class  would  not  then  be  considered,  as  it  now  uni- 
Tersally  is,  as  time  thrown  away,  and  an  interference  with  the  legitimate  studies 
of  the  medical  student, — ^an  opinion  also  shared  by  many  of  the  professors. 
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plants, — ^a  study  which  requires  also  a  practical  acquaintance 
with  o^anic  chemistry^  consummate  skill  in  handling  the  dis- 
aectmg  knife^  and  command  over  the  microscope^  a  good  eye^ 
a  steady  hand^  untiring  perseyerance^  and  above  all^  a  discri- 
minating  judgment  to  check  both  eye^  hand^  and  instrument. 
A  combination  of  these  rare  qualities  makes  the  accomplished 
vegetable  physiologist^  and  their  indispensability  gives  physio- 
logy its  pre-eminence  in  practice. 

in.  Subjects  of  Variation,  Origin  of  Species,  Specific  Centres, 
Hybridizatimi,  and  Geographical  Distribution, 

It  has  been  with  no  desire  of  obtruding  our  views  upon  our 
readers  that  we  have  ventured  to  discuss  these  obscure  sub- 
jects with  relation  to  Indian  plants^  but  from  a  conviction, 
that  in  the  present  unsatisfactory  state  of  systematic  botany 
it  is  the  duty  of  each  systematist  to  explain  the  principles 
upon  which  he  proceeds ;  and  we  do  it  not  so  much  with  the 
intention  of  arguing  the  subject,  as  of  pointing  out  to  students 
the  many  fundamental  questions  it  involves,  and  the  means 
of  elucidating  them. 

To  every  one  who  looks  at  all  beneath  the  surfece  of  de- 
scriptive botany,  it  cannot  but  be  evident  that  the  word 
tpedes  must  have  a  totally  different  signification  in  the  opinion 
of  different  naturalists;  but  what  that  signification  is,  seldom 
appears  except  inferentially.  After  having  devoted  much  la- 
bour in  attempting  to  unravel  the  so-called  species  of  some 
descriptive  botanist,  we  have  sometimes  been  told  that  the 
author  considers  all  species  as  arbitrary  creations,  that  he 
ha»  limited  the  forms  he  has  called  species  by  arbitrary  cha- 
racters, and  that  he  considers  it  of  no  moment  how  many  or 
how  few  he  makes.  So  long  as  this  opinion  is  founded  on  con- 
viction, we  can  urge  no  reasonable  objection  against  its  adop- 
tion; but  it  is  absolutely  necessary  that  the  principle  should 
be  avowed,  and  that  those  who  think  the  contrary  should  not 
have  to  waste  time  in  seeking  for  nature^s  laws  in  the  works 
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of  naturalists  who  seek  to  bind  natnre  by  arbitrary  laws.  So 
again  with  regard  to  specific  centres;  except  we  are  agreed 
with  an  author  as  to  whether  the  same  species  has  been  created 
in  one  or  more  localities^  and  at  one  or  more  times^  we  shall 
be  at  cross  purposes  when  discussing  points  and  principles  re- 
lating  to  identity  of  species  and  geographical  distribution. 

Great  differences  of  opinion  have  from  the  earliest  days  of 
science  always  existed  on  the  nature  of  species.  The  preva- 
lent opinion  has  undoubtedly  at  all  times  been^  that  a  species 
is  a  distinct  creation^  distinguishable  from,  all  others  by  cer- 
tain  permanent  chaxacters.  Many  eminent  phUosophers,  how- 
ever,  have  taken  a  contrary  view ;  of  these  the  best  known 
have  been  Lamarck^  and  more  recently  the  anonymous  author 
of  the  '  Vestiges  of  Creation.'  Into  the  ailments  on  either 
side  it  is  not  now  our  intention  to  enter;  indeed  we  could  not 
do  so  without  occupying  more  space  and  time  than  are  at 
our  disposal.  A  most  masterly  view  of  the  present  state  of 
the  question  wiU  be  found  in  Sir  C.  Lyell's  ^  Prindples  of  Geo- 
logy/ where  the  arguments  of  Lamarck  and  others  are  stated 
with  great  fairness,  and  answered  by  the  author,  whose 
opinion  is  decided  in  favour  of  species  being  definite  crea- 
tions. In  this  we  are  disposed  to  agree^  having  seen  no  ar- 
gument which  is  sufficient  to  alter  the  a  priori  conclusion  to 
which  facts  appear  to  point,  that  it  is  more  probable  that  spe- 
cies should  have  been  created  with  a  certain  d^ree  of  varia- 
bility, than  that  mutability  should  be  a  part  of  the  scheme  of 
natiure.  This  however  is  pre-eminently  a  question  for  syste- 
matists.  Long  and  patient  observation  in  the  field,  and  much 
practice  in  sifting  and  examining  the  comparative  value  of 
characters,  can  alone  give  the  experience  which  will  warrant 
the  expression  of  a  decided  opinion  on  a  question  of  so  much 
difficulty. 

It  cannot  be  doubted  that  the  general  acceptance  which  the 
doctrine  of  the  mutability  of  species  has  met  with  amongst 
superficial  naturalists,  has  originated  in  a  reaction  from  early 
impressions  of  the  absolute  fixity  of  characters.     The  student 
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wlio  is  taught  that  species  are  definite  creations^  constant 
and  undiangeable,  without  being  cautioned  as  to  their  power 
rf  variation  within  certain  limits^  finds^  when  he  begins  to  ob- 
seire  for  himself^  that  he  has  constant  difficulty  in  determin- 
ing their  limits^  and  that  abler  judges  than  himself  are  equally 
at  &Dlt.     The  more  books  he  consults^  the  greater  are  the 
discrepancies  he  meets  with;  if  he  has  recourse  to  gardens^ 
he  there  finds  species  still  more  sportive;  and  if  he  travels, 
he  meets  with  a  change  of  form  tmder  every  climate ;  till  at 
Let,  perplexed  and  mortified,  he  gives  up  the  study  of  specific 
botany,  and  becomes  a  convert  to  the  belief  that  species  are 
the  arbitrary  creations  of  systematists.     And  such  must  be 
the  result  in  the  great  majority  of  instances,  while  each  ob- 
server has  to  acquire  for  himself  that  familiarity  with  the 
amoant  of  variation  to  which  organized  beings  are  subject, 
which  alone  will  render  him  a  sound  systematist.    For  so  long 
as  our  early  education  does  not  teach  us  this  important  prin- 
cijAe,  80  long  shall  we  find  banners  revising  to  accept  the 
conclusions  arrived  at  by  abler  botanists. 

Even  if  we  admit  the  hypothesis  that  the  existence  of  species 
as  definite  creations  is  inconsistent  with  facts,  it  does  not  ne- 
cessarily follow  that  the  study  of  systematic  botany  is  fruitless ; 
for  such  a  supposition  involves  the  operation  of  laws  which 
govern  the  variations  of  plants,  and  in  accordance  with  which 
they  remain  fixed  for  a  longer  or  shorter  period ;  and  such 
hws  it  becomes  the  duty  of  the  systematist  to  develop.  The 
advocates  for  their  agency  principally  base  their  belief  upon 
hybridity,  and  variability  induced  by  climatic  influences ;  but 
we  shall  attempt  to  show,  that  all  the  legitimate  conclusions 
which  can  be  drawn  firom  a  study  of  these  phenomena  are  op- 
posed to  the  theory  of  universal  mutability. 

A.  On  the  effects  of  Hybridization. 

Recent  experiments  have  led  to  the  following  results : — 
1.  It  is  a  much  more  difficult  operation  to  produce  hybrids, 
even  imder  every  advantage,  than  is  usually  supposed.     The 
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number  of  species  capable  of  being  impr^nated  even  by  skil- 
ful  management^  is  very  few ;  and  in  nature  the  stigma  exerts 
a  specific  action^  which  not  only  favours  and  quickens  the 
operation  of  the  pollen  of  its  own  species^  but  which  resists  and 
retards  the  action  of  that  of  another;  so  that  the  artist  has 
not  only  to  forestall  the  natural  operation,  but  to  experience 
opposition  to  his  conducting  the  artificial  one. 

2.  Even  when  the  impr^nation  is  once  efiected,  very  few 
seeds  are  produced,  still  fewer  of  these  ripen,  and  fewest  of  all 
become  healthy  plants,  capable  of  maintaining  an  independent 
existence ;  this  is  a  very  important  point,  for  under  the  most 
favourable  influences  the  average  number  of  seeds  that  are 
shed  by  a  healthy  plant  in  a  state  of  nature  come  to  nothing, 
chiefly  owing  to  the  pre-occupation  of  the  soil  and  the  wants 
of  the  animal  creation. 

8.  The  offspring  of  a  hybrid  has  never  yet  been  known  to 
possess  a  character  foreign  to  those  of  its  parents;  but  it 
blends  those  of  each,  whence  hybridization  must  be  regarded 
as  the  means  of  obliterating,  not  creating,  species. 

4.  The  ofibpring  of  hybrids  are  almost  invariably  absolutely 
barren,  nor  do  we  know  an  authenticated  case  of  the  second 
generation  maturing  its  seeds. 

5.  In  the  animal  kingdom  hybrids  are  still  rarer  in  an  ar- 
tificial state,  are  all  but  unknown  in  a  natural  one,  and  are 
almost  invariably  barren. 

On  the  other  hand,  it  is  often  argued  that  hybrids  are  com- 
mon in  gardens,  and  that  their  occurrence  in  a  state  of  nature 
cannot  be  denied;  and  that  if  the  permanence  of  one  such 
hybrid  be  admitted,  the  whole  fabric  of  species  is  shaken  to  its 
foundation.  Such  summary  conclusions  are  however  opposed 
to  philosophical  caution  :  the  whole  subject  is  one  that  cannot 
be  cleared  up  by  a  consideration  of  exceptional  cases ;  it  must 
be  argued  upon  broad  principles,  and  unfortunately  no  argu- 
ment has  ever  been  adduced  that  has  not  been  taken  in  evi- 
dence on  both  sides  of  the  question.  This  is  especially  the 
case  with  hybridization,  which,  in  so  far  as  it  can  produce  a 
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form  distinct  firom  either  parent^  does^  in  one  sense,  create 
what  may  temporarily  pass  for  a  species ;  and  in  so  far  as  the 
hybrid  combines  the  characters  of  both  parents,  it  tempora- 
jij  obliterates  the  distinctive  characters  of  each.  All,  then, 
that  we  conld  legitimately  conclude  from  these  facts  is,  that 
were  hybrids  of  nniversal  occurrence,  they  would  have  obli- 
terated all  traces  of  species,  but  that,  exceptional  in  art,  and 
not  proven  if  not  almost  impossible  in  nature,  they  cannot  be 
assamed  to  have  produced  any  appreciable  result. 

There  are,  however,  other  points  connected  with  the  subject 
of  hybridity,  which  are  of  practical  importance  to  the  syste- 
matist ;  and  in  the  first  place,  the  fact  of  its  being  generally 
assumed  by  continental  botanists  that  hybrids  do  occur  in  na- 
ture, must  not  be  overlooked.  Thus  we  have  so-called  hybrid 
gentians  in  the  Jura,  and  hybrid  thistles  in  Grermany ;  whence 
the  possibility  of  similar  productions  occurring  in  India  is  to 
be  borne  in  mind.  It  is,  however,  a  singular  fact,  that  these 
hybrids  are  vouched  for  only  in  genera  most  notoriously 
apt  to  vary,  and  mainly  by  hair-splitting  botanists.  In  the 
course  of  our  extended  wanderings,  it  has  been  our  habit  to 
acquaint  ourselves  with  the  plants  as  we  gathered  them,  and 
so  to  observe  their  difierential  characters  in  the  field,  that  we 
were  never  at  a  loss  for  the  means  of  understanding  one  an- 
other when  alluding  to  any  particular  species ;  yet  we  never 
met  with  a  plant  that  suggested  to  us  even  a  suspicion  of  hy- 
bridization. Dr.  Wallich,  whose  tropical  experience  is  pro- 
bably greater  than  that  of  any  other  botanist  whatever,  and 
whose  mind  and  eyes  were  always  open  to  seize  characters  and 
discriminate  species,  makes  the  same  remark.  Griffith,  a  man 
of  singular  powers  of  observation,  and  whose  experience  was 
very  great,  never  alludes  to  the  subject ;  nor  is  the  existence 
of  hybrids  in  nature  ever  noticed  in  the  pages  of  Roxburgh, 
Jack,  Wight,  or  Grardner  (of  Ceylon)  *.     It  is  very  true  that 

*  M.  Jordan  hoa  not  unfrequentlj,  it  would  appear,  found  that  seeds  ool- 
feeted  on  partionlar  species  hare  produced  a  different  form,  and  he  has  not  hesi- 
tated to  infer  that  the  orules  of  the  plant  had  heen  impregnated  by  a  different 


24  FLORA    INDICA. 

all  this  proves  nothing ;  but  when  we  add  the  tacit  acqides- 
oence  of  Robert  Brown^  and  of  all  other  botanists  who  have 
lived  amid  a  tropical  vegetation,  and  devoted  themselves  to 
its  study,  it  will  not  be  considered  surprising  that  we  should 
suspect  such  evidence  as  has  hitherto  been  adduced  by  local 
observers  only,  and  in  very  limited  areas. 

The  subject  of  hybridization  is  however  well  worthy  of  the 
attention  of  the  tropical  botanist ;  and  both  in  his  garden  and 
in  the  field,  he  should  keep  his  attention  always  alive  to  the 
importance  of  observing  every  phenomenon  that  may  bear 
upon  its  agency,  and  should  institute  operations  that  will 
throw  light  upon  the  subject.^ 

B.  On  Variation  of  Species, 

Although  the  researches  of  naturalists  have  not  hitherto 
led  to  the  detection  of  those  laws  in  obedience  to  which  many 
species  of  plants  vary  much  in  one  climate  and  less  iu  others, 
or  remain  constant  throughout  many  climatic  conditions,  they 
indicate  the  operation  of  certain  general  laws,  whose  effects 
are  as  follows : — 

1.  Contiguous  areas,  with  different  climates,  are  peopled  by 
different  species  of  plants,  and  not  by  the  same  under  differ- 
ent forms.  2.  Similar  climates  in  distant  areas  are  not  peopled 
by  the  same  or  even  similar  species,  but  generally  by  different 
natural  orders  of  plants.  3.  Both  contiguous  and  remote  areas 
contain  a  certain  admizture  of  species  common  to  two  or  all 
of  them,  which  retain  their  individuality  under  every  change 
of  climate. 

These  are  generally  admitted  facts ;  there  are  however  ex- 
ceptions, upon  which  are  based  the  arguments  for  attributing 
to  climatic  effects  the  creation  of  many  species  from  one  vari- 
able type.  Careful  observation  reveals  many  such  exceptions ; 
and  the  tendency  which  plants  display  to  revert  to  one  typical 

spedes.  The  contrary  inference,  that  species  are  sabject  to  a  certain  amount  of 
variation,  doee  not  seem  to  have  occurred  to  him. 
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Icn  the  only  guide  we  have  to  their  origin.  To  us 
that  but  one  legitimate  conclusion  may  be  drawn 
lets ;  and  that,  taking  the  broadest  view  of  the  case, 
diEBcult,  on  the  one  hand,  to  reconcile  the  acknow- 
dency  of  varieties  and  hybrids  to  revert  to  their 
ate,  with  the  fact  that  the  floras  of  remote  areas, 
similar  climates,  are  permanently  and  prominently 
1  their  main  elements;  on  the  other,  it  is  equally 
!  that  the  majority  of  the  plants  found  wild  or 
in  all  climates,  are  not  specifically  changed  by  any; 
whether  they  are  of  species  that  have  been  thus 
»d  for  ages,  or  such  as  have  been  introduced  by 
er  times. 

Botanical  Gardens  at  Calcutta  many  thousands  of 
n  all  parta  of  the  world  have  been  cultivated  with 
n  success,  and  some  have  become  denizens  of  the 
n  no  instance  has  such  a  change  of  character  been 
IS  could  justify  the  suspicion  that  specific  marks 
lUiterated  by  even  such  violent  contrasts  of  climate 
I  and  Australia,  or  Calcutta  and.  the  Cape  of  Good 
rd.  On  the  contrary,  the  seedlings  seem  infallibly 
e  their  parents  for  generation  afler  generation,  al- 
aps  in  size,  and  more  frequently  in  habit,  and  ac- 
bg  themselves  to  the  seasons  of  India,  but  remain- 
I  their  botanical  characters. 

3gard  to  the  specific  effects  of  cUmate  on  plants, 
itremely  difficult  of  appreciation,  the  observer  sel- 
g  the  opportunity  of  becoming  familiar  with  the 
Es  under  very  different  climatic  influences,  at  one 
me  time.  This  is,  however,  an  essential  point,  for 
so  fallacious  as  recoUectioas  of  the  habit  and  ge- 
trance  even  of  very  familiar  plants.  We  have  our- 
atedly  gathered  some  of  the  commonest  English 
)reign  countries  without  recognizing  them,  though 
ed  in  no  respect,  even  of  habit,  from  those  we  had 
iar  with  from  childhood, — so  deceptive  are  the  ef- 
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fects  of  local  circumstances  and  temporaiy  associations^  which 
give  a  foreign  colouring  to  everything  surrounding  them. 

The  following  remarks  on  the  relation  between  climate  and 
the  development  of  species  in  India^  though  crude,  may  prove 
suggestive  to  those  enabled  to  pursue  this  subject.  Although 
India  presents  greater  contrasts  of  climate  than  any  other  area 
of  equal  size  in  the  world,  we  do  not  find  that  those  genera  and 
species,  which  prevail  over  all  its  parts,  are  so  variable  in  any 
respect  as  are  the  plants  of  some  countries  which  enjoy  a  more 
uniform  climate ;  as  an  example,  we  may  say  that  the  species 
forming  the  flora  of  New  Zealand  are,  as  a  whole  (proportion- 
ately to  the  extent  of  the  flora),  far  more  variable  than  those 
of  the  mountains  or  plains  of  India.  Could  this  fact  be  ex- 
panded, and,  being  confirmed  in  a  wider  survey,  be  proved  to  be 
of  general  application,  it  would  be  one  of  the  most  important 
data  to  start  from  in  the  investigation  of  those  laws  that  regu- 
late the  development  of  varieties ;  but  we  are  not  prepared  to 
say  that  a  comparison  of  the  species  which  inhabit  the  exces- 
sive climates  of  different  parts  of  India  with  those  that  inhabit 
the  uniform  climates,  supports  this  view:  for  instance,  the 
central  or  temperate  regions  of  the  Himalaya,  where  perennial 
humidity  and  coolness  prevail,  are  not  peopled  by  very  variable 
genera  and  species,  whilst  the  alpine  regions  that  are  charac- 
terized by  an  excessive  climate  are  so,  and  the  annuals  of  the 
hot  plains  are  peculiarly  sportive  in  stature,  habit,  hairiness, 
foliage,  and  number  and  form  of  their  smaller  organs. 

Another  point,  intimately  connected  with  the  question  of 
the  power  of  climate  in  producing  change  in  species,  is  the 
relation  that  exists  between  the  climate  of  an  area,  and  the 
number  of  species  that  inhabit  it ;  and  this  affords  a  fertile 
and  most  interesting  field  of  inquiry  in  India,  where  so  many 
climates  may  be  met  with  in  a  comparatively  limited  area.  A 
few  facts  have  appeared  to  us  worthy  of  notice,  though  as  yet 
far  from  well  established :  as  that  the  equable  climate  met  with 
on  the  cool  parts  of  the  Khasia  mountains  and  temperate  re- 
gions of  the  Himalaya,  and  on  the  hot  humid  coasts  of  Bengal 
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and  the  Malay  peninsula  and  islands^  produce  an  abundance 
of  irell>marked  species  of  plants^  whilst  the  dry^  hot^  lower 
lulls  of  Central  India^  with  contrasted  seasons^  produce  com- 
paratiTely  few^  and  none  presenting  any  great  difficulties  to 
the  Bystematist ;  as  also  that  the  plains  of  the  Gangetic  valley 
and  of  the  peninsula,  which  have  marked  seasons^  are  com- 
paratively poor  in  species,  whilst  those  of  the  Cape,  Australia, 
and  South  America,  also  having  decided  summer  heat  and 
winter  cold,  abound  in  species.  Such  discrepancies  prove  how 
aobtle  an  element  dimate  is,  and  how  extremely  cautious  the 
naturalist  should  be  in  generalizing  upon  its  effects.  They 
eqpedally  warn  us  not  to  consider  the  influence  of  climate  as 
paramount  in  determining  the  distribution  of  species  or  pre- 
valence of  forms.  We  learn  from  them  also  that  the  primd 
facie  evidence  in  favour  of  definite  creations  is  not  to  be  lightly 
put  aside ;  and  they  suggest  the  propriety  of  instituting  ob- 
aer?ations  in  proportional  botany,  as  that  branch  of  the  science 
may  be  called,  which  develops  the  relations  between  the  num- 
ber of  orders,  genera,  and  species,  contained  in  an  area,  and  its 
climate  and  other  physical  characters. 

And  now  that  we  are  on  the  subject  of  variation,  it  ap- 
pears advisable  to  impress  upon  the  Indian  botanist  the  value 
of  studying  its  phenomena  in  the  field.  We  pledge  our  ex- 
perience that  he  will  find  it  the  most  profitable  department  of 
systematic  botany  he  can  pursue;  and  that  the  result  of  his 
investigations  will  be  that  he  will  take  a  wide  and  extended 
view  of  the  variations  of  species,  consistently  with  their  still 
possessing  certain  definable  limits.  We  shall  offer  a  few  re- 
marks on  this  point  under  two  heads : — variation  of  parts  of 
the  same  individual,  and  variation  between  different  indivi- 
duals of  the  same  species. 

1.  Variation  in  organs  of  the  same  individttal  plant.  From 
the  luxuriance  of  the  vegetation  with  which  the  Indian  bo- 
tanist is  so  often  surrounded,  and  the  rapidity  of  its  develop- 
ment, he  has  advantages  for  pursuing  this  inquiry  that  ob- 
servers in  colder  climates  do  not  possess.     In  general  terms. 
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the  most  important  groups  of  phenomena  requiring  elucida- 
tion and  careful  description  are^ — 1.  The  changes  that  accom- 
pany the  growth  of  individual  organs  from  the  seedling  state 
to  the  decaying  plant.  2.  Variations  in  the  same  oi^ans^  as 
displayed  in  different  parts  of  the  same  individual.  3.  Varia- 
tions in  the  development  and  distribution  of  the  sexual  or- 
gans in  plants  with  unisexual  flowers^  and  in  bisexual  plants. 

It  is  to  our  neglect;  and  often  to  our  ignorance^  of  the 
changes  in  form  that  so  many  organs  undei^o  during  the  dif- 
ferent stages  of  the  life  of  the  individual,  or  of  the  diflSerent 
form  under  which  they  appear  in  different  parts  of  the  same 
individual,  that  we  owe  so  many  of  the  spurious  species 
which  crowd  the  pages  of  our  systematic  works;  and  it  is 
to  the  want  of  that  early  training  to  habits  of  observation  in 
the  field,  which  we  have  so  strenuously  advocated,  that  is  to 
be  attributed  the  rarity  of  that  power  of  discrimination  be- 
tween essential  and  non-essential  characters,  which  alone  can 
make  an  observer  a  sound  systematist.  We  therefore  ear- 
nestly recommend  to  the  Indian  botanist  the  detailed  study 
of  individuals  and  their  organs*,  with  the  view  of  determin- 
ing their  limits  of  variation.  In  relative  size  especially,  the 
observer  will  find  immense  variation;  for,  unlike  the  ftnimftl 
creation,  proportional  dimensions  are  of  small  moment  in  the 
vegetable  kingdom.  This  &ct,  so  familiar  to  the  botanist  of 
experience,  is  always  a  puzzle  to  the  zoologist,  who  fancies  he 
perceives  a  vagueness  and  want  of  exactness  in  all  botanical 
writings  (except  in  those  of  the  too  numerous  class  that  make 
a  parade  of  measuring  to  lines  organs  that  vary  by  inches), 
that  contrasts  imfavourably  with  descriptive  zoology.  Sym- 
metry again  is  only  a  relative  term  amongst  plants,  for  even 
such  leaves  as  grow  in  pairs  are  never  alike,  and  often  differ 
much  in  form,  texture,  and  colour ;  whilst  the  various  sepals, 
petals,  etc.,  of  an  individual  flower,  never  so  exactly  corre- 
spond, as  the  relative  members  of  an  animal  do ;  and  there  are 

*  In  Wight  and  Amott's  *  Prodromua,'  p.  ixi.,  this  point  us  especially  dwelt 
upon,  and  a  warning  given  to  beginners,  which  has  been  too  little  attended  to. 
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sdli  greater  differences  between  these  organs^  when  taken  from 
difeent  flowers.  And  however  carefully  we  investigate  the 
anatomy  of  a  plants  we  never  fail  to  find  similar  deviations 
fitsn  ideal  regnlarity  prevailing ;  for  even  the  number  of  ovules 
(when  more  than  two)  varies  in  the  different  ceUs  of  one  ova- 
rium^ as  do  the  number  of  ovaria  in  flowers  that  bear  several'*'. 
As  regards  variations  in  the  floral  oi^ans,  these  are  apparently 
more  likely  to  occur^  the  less  the  individual  parts  deviate  from 
the  normal  type  (the  leaf)^  of  which  they  are  modifications; 
as  if  the  more  complete  adaptation  to  a  special  function  ren- 
dered them  less  liable  to  casual  variation.  We  find^  for  in- 
stance, that  the  carpels  of  Ranunculaceous  plants  vary  much  in 
shape,  while  those  of  Umbellifera  and  CompanttB  are  almost 
constant;  and  that  the  sepals  of  Rasa  and  PiBonia  present  re- 
markable variations  of  form,  while  those  of  Dianthus  and 
Kalanckoe,  which  are  united  into  a  tube,  retain  their  form, 
with  scarcely  any  modification,  in  each  speciesf- 

2.  Variation  between  different  individuals  of  the  same  species. 
This  is  a  more  fertile  source  of  spurious  species  than  that  last 
treated  of,  and,  in  our  opinion,  the  neglect  of  its  effects  has 
mainly  contributed  to  such  a  multiplication  of  species  in  the 
vegetable  kingdom,  as  botanists  unfamiliar  with  lai^e  herbaria 
and  exotic  plants  are  slow  to  believe;  and  to  the  exaggerated 
estimates  of  the  supposed  known  extent  of  the  vegetable  cre- 
ation that  gain  common  credence.     We  feel  safe  in  saying 

*  It  is  hardlj  necessary  to  allude  to  the  desirability  of  studying  the  rarious 
forms  induced  by  artificial  causes :  the  browsing  of  cattle  on  shrubs,  for  in- 
stanoe,  which  is  ahnost  iuyariably  followed  by  an  abnormal  state  of  foliage  on 
tbe  subsequently  dereloped  shoots,  has  been  a  prolific  source  of  bad  species ; 
viule  there  is  scarcely  an  operation  of  man  that  does  not  tend  to  produce  change 
ID  the  vegetation  surrounding  him. 

t-The  shape  of  floral  leaves  and  bracts  is,  in  general,  much  less  constant  than 
that  of  the  perianth.  It  is  important  to  bear  this  in  mind  in  many  families  of 
plants.  We  could  especiaQy  notice,  as  an  instance,  Coniferce,  in  which  the 
scales  of  the  oone  are  very  generally  relied  on  as  affording  specific  characters. 
If  botanists  who  have  an  opportunity  would  examine  and  record  the  degree  of 
▼■nation  which  occurs  in  the  shape  of  the  scales  of  the  cones  of  the  individual 
trees,  in  the  Indian  species  of  Pine,  especially  Abies  WebbianOf  and  its  variety 
A.  Pindrow^  a  great  benefit  would  be  conferred  upon  science. 
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that  the  number  of  known  plants  is  swelled  one-third  beyond 
its  due  extent^  bjr  the  introduction  of  bad  species  founded  on 
habit^  and  on  accidental  Tarieties  produced  by  soil^  exposure, 
etc.  This  subject  admits  of  classification  under  two  heads,  to 
neither  of  which  can  we  be  expected  to  devote  much  space  in 
this  Essay. 

1.  There  are  accidental  yariations  due  to  no  apparent 
causes  or  to  very  fluctuating  ones,  as  colour  of  flowers  and 
leaves,  odour,  hairiness  (to  a  great  d^ree),  development  of 
parts,  strength  of  medicinal  or  other  properties,  hardness  and 
various  properties  of  wood,  and  many  others.  2.  More  per- 
manent deviations  that  accompany  change  of  locality,  and  af- 
fect more  or  less  all  the  individuals  inhabiting  a  certain  area : 
these  may  often  be  traced  to  physical  causes,  and  give  rise 
to  races  and  stocks,  which  are  more  or  less  permanent  under 
cultivation  and  changed  conditions,  such  as  habit,  hardiness, 
and  duration  of  life  and  of  foliage  (evergreen  or  deciduous), 
predilection  for  certain  soib  and  exposures,  and  other  cha- 
racters which  are  more  or  less  obviously  induced  by  opera- 
tions that  have  extended  through  a  series  of  generations. 

Gregarious  plants,  in  all  states,  whether  wild  or  cultivated, 
and  field-crops  in  particular,  offer  excellent  opportunities  of 
studying  these  phenomena.  Nor  are  these  remarks  appli- 
cable to  herbaceous  or  shrubby  plants  only :  even  in  this  coun- 
try the  variations  of  the  recently  introduced  Deodar  are  al- 
ready attracting  attention  to  the  question  of  its  specific  diver- 
sity from  the  Cedar  of  Lebanon  and  that  of  North  AMca"^. 

*  As  regards  the  specific  diffbrenoes  between  the  common  Cedar  and  Deodar, 
we  think  the  question  still  open  to  discussion.  We  have  no  fixed  opinion  on 
the  subject,  and  in  the  present  incomplete  state  of  our  knowledge  we  recommend 
caution.  The  prominent  difference  strongly  urged  is  founded  on  error;  ».«. 
that  the  scales  of  Cedar-cones  are  persistent  and  those  of  the  Deodar  deciduous ; 
the  fitot  being  that  the  Cedars  at  Kew  and  elsewhere  scatter  their  oone-scales 
whenever  a  warm  summer  ripens  their  wood.  As  to  the  differences  of  timber, 
that  of  the  Cedar  is  so  reej  yariable  as  to  throw  suspicion  on  the  Talue  of  this 
character ;  and  other  trees,  as  we  have  elsewhere  said,  present  immense  di£ferenc3. 
The  odour  and  quality  of  Cedar-wood  yaries  according  to  the  circmnstances 
under  which  the  trees  have  been  grown.     Length  and  colour  of  leai^  and  habit, 


INTRODUCTORY    ESSAY.  31 

The  Tarieties  that  may  be  selected  from  a  plantation  of  seed- 
fing  Spmoe,  Larch^  or  Yew  plants  are  innumerable ;  but  so  led 
svaj  are  observers  by  dominant  ideas  as  to  the  form  and 
habit  that  plants  should  assume^  that  similar  differences  in 
odier  species  are  seldom  put  down  to  a  similar  power  of  vary- 
ing, as  i  priori  ihey.  should  be^  but  are  taken  as  evidence  of 
specific  di£ference.  To  this  proneness  to  attach  undue  im- 
portance to  variation^  we  owe  the  separation  of  Pinus  Pin- 
drew  from  Webbiana^  P.  Kkutrow  or  P.  Morinda  from  P. 
Smithuma ;  nor  is  this  all,  for  species  have  been  made  of  the 
oofmmonest  English  plants  which  grow  in  the  Himalaya^  be- 
caoae  they  present  differences  of  habit  when  compared  with 
English  individuals,  but  which  plants,  if  compared  with  con- 
tinental specimens  of  the  same  species,  are  found  to  be  iden- 
tical with  them :  to  such  an  extent  has  this  been  carried,  that 
of  the  several  hundred  European  plants  found  in  India,  ther^ 
b  hardly  a  species  that  has  not  had  one  (and  many,  more) 
new  names  given  to  it. 

The  differences  in  the  properties  of  plants  and  in  the  colour 
and  durability,  etc.  of  woods,  demand  a  short  notice,  because 
the  idea  is  too  prevalent  that  these  are  very  unvarying  dia- 
gnostic properties  of  species.  That  some  woods  are  always 
good,  and  some  as  constantly  worthless,  is  incontestable;  but 
this  applies  chiefly  to  those  of  very  remarkable  hardness  or 
density  or  weight,  or  other  very  unusually  marked  quality ; 
and  even  of  these,  the  Teak,  Sissoo,  Sal,  etc.,  each  vary  much 
in  quality,  whilst  the  wood  of  other  kinds  is  singularly  va- 
riable, as  of  the  Indian  Pines,  Oaks,  Laurels,  Ebonies,  etc. 
With  regard  to  the  Pines,  this  is  very  much  to  be  attributed 
to  the  soil  and  climate,  and  consequent  rapidity  of  growth 

■re  eo  sportiye  in  the  Deodar,  that  we  hare  seen  many  Bpecimens  of  it  that  are 
■s  unlike  what  we  call  the  typical  Deodar,  as  they  are  unlike  the  Cedar ;  and 
oUien  that  approach  the  latter  yery  doeely.  There  are  vary  slight  diiferenoeB 
in  the  shape  of  the  cone-scales  of  the  Deodar,  Cedar,  and  Algerine  Cedar,  which 
have  nerer  heen  indicated,  and  may  he  of  yalue :  hut  we  douht  their  proving  so, 
from  the  fiu;t  of  the  Algenne  Cedar,  in  this  respect,  approaching  the  Himalayan, 
and  tiins  uniting  aU  three. 
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and  development  of  resinous  qualities.  ,  Thus  the  wood  of 
the  English-grown  Lebanon  Cedars  differs  greatly  in  colour^ 
hardness^  and  odour ;  and  the  Swiss  Larch  and  Scotch  Pine^ 
when  planted  in  England,  yield  very  inferior  timber  compared 
to  what  they  do  in  their  native  forests.  The  wood  of  the 
English  Oak  grown  at  the  Cape  of  Grood  Hope  is  worthless^ 
as  is  that  of  the  American  Locust-tree,  and  indeed  of  most 
American  timber-trees,  in  England.  The  varieties  of  Oak* 
wood  in  our  own  cUmate  are  no  less  notoriously  different ; 
and  the  endless  discussions  that  have  arisen  as  to  the  relative 
properties  of  timber-trees,  and  the  specific  differences  between 
the  plants  that  produce  them,  may  to  a  great  extent  all  be 
traced  to  the  same  cause. 

With  regard  to  the  development  of  medicinal  properties 
they  vary  extremely  in  the  same  species.  Of  this  the  most 
(Conspicuous  Indian  examples  are  presented  by  the  Opium 
Poppy,  Mudar  {Cahtrqpis),  and  the  Cannabis  sativa,  the  com- 
mon Hemp  of  England,  which  yields  Bhang  and  Chirris  in 
varying  quantities,  and  of  different  quality,  very  mudi  in  pro- 
portion to  the  humidity  of  the  soil  and  climate  it  grows  in. 
The  Digitalis  grown  in  the  Himalaya  is  said  to  have  proved 
almost  inert,  and  so  with  other  plants  which  have  been  cul- 
tivated for  medical  and  economic  purposes,  as  the  Tea  and 
many  English  firuits  and  vegetables. 

We  have  reserved  habit  as  the  last  point  to  which  we  shall 
allude  in  connection  with  this  subject,  though  we  believe  it 
to  be  of  all  others  the  most  deceptive,  as  indicating  specific 
difference.  Habit  is  a  thing  which  every  one  thinks  he  ap- 
preciates, but  which  no  two  persons  similarly  appreciate ;  each 
individual's  conception  of  it  depending  on  his  own  knowledge 
and  experience,  usually  on  first  impressions,  and  often  on  pre- 
conceived ideas  which  become  dominant.  Like  all  other  vague 
terms,  it  is  used  with  as  much  confidence  by  a  gardener  to 

*  We  do  not  here  allude  to  the  difference  between  Quercns  pedunculata  and 
sessiH/loraf  but  to  that  between  the  wood  of  the  same  species  or  variety,  as 
grown  in  different  cUmates. 
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discriiniiiate  varietiesy  as  by  the  botanist  to  distinguish  spe- 
cies. The  student  should  be  on  his  guard  to  avoid  being  led 
astny  by  dominant  ideas  on  this  subject^  and  fancying  that 
the  aspect  of  a  species  to  which  he  is  most  accustomed  ia  the 
typical  one  of  its  race.  Let  him  examine  well,  in  their  native 
fazesta,  the  Pines  (those  most  variaUe  of  plants).  Let  him 
oompare  Pimu  bmffifoHa  from  a  deep  dell  in  the  humid  at- 
mos^ere  of  Kumaon^  Nipal,  or  Sikkim,  with  the  same  tree 
growing  on  a  sandstone  rock  in  the  arid  climate  of  the  Fan- 
jab.  Let  him  contrast  the  Larch  of  Switzerland  or  the  Tyrol^ 
with  that  cultivated  in  our  English  plantations^  or  the  common 
Sootdi  fir  of  the  sandy  plains  of  North  Germany,  with  the 
same  tree  on  the  higher  Alps;  or  attempt  to  give  limits  to  the 
variations  of  the  Yew-tree  everywhere,  whether  wild  or  culti- 
Tated.  Our  Junipers^  Willows,  Birches,  and  Roses,  will  afford 
ia  abundance  similar  instances  of  great  mutability  of  form, 
with  no  modification  of  essential  characters ;  and  the  gardener 
makes  of  one  and  the  same  species,  or  even  variety,  a  standard 
or  espalier^  a  tree  or  shrub,  an  erect  or  decumbent  plant. 
Most  of  these  instances,  and  many  others,  must  be  fami- 
liar to  botanists ;  yet  we  believe  we  shall  meet  with  few  sup- 
porters  in  the  opinion  we  have  formed,  and  to  which  direct 
observation  has  led  us,  that  habit  alone,  when  unaccompanied 
by  characters,  in  the  organs  of  reproduction  especially,  is  of 
XK)  specific  weight  whatever. 

As  we  write^  a  hundred  instances  of  protean  habit  in  In- 
dian plants  crowd  upon  our  memory.  The  common  Yew,  which 
is  indigenous  throughout  the  whole  length  of  the  Himalaya 
and  in  the  Khasia  mountains,  wherever  it  grows  in  the  deep 
forests  is  a  tall  tree,  with  naked  trunk,  rivalling  in  dimen- 
sions the  giant  pines  and  oaks  with  which  it  is  surrounded ; 
on  the  skirts  of  the  same  forests  it  is  a  lax,  almost  prostrate 
bush,  while  on  open  slopes  it  becomes  a  stout,  dense,  tabular- 
branched  tree.  The  Rose,  Spiraea,  and  Berberry  of  the  West- 
em  Himalaya  are  truly  protean  in  character,  being  abundant 
in  all  situations, — ^whether  forming  underwood  in  forest,  or 
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growing  on  open  slopes.  The  common  Junipers  defy  all  at* 
tempts  at  circumscription  by  habit,  and  so  do  the  Cotone^ 
asters.  The  Himalayan  Box  {Sarcococca),  like  that  of  Eu- 
rope,  is  now  an  undershrub  and  now  a  tree.  The  Hippaphae 
and  Myricaria  of  Western  Tibet,  which  are  first  met  with  as 
trees,  as  they  ascend  to  colder  regions  dwindle  down  to  little 
shrubs,  stunted  and  almosit  prostrate ;  while  Ephedra,  an  erect 
shrub,  two  feet  high,  on  the  Indus,  at  7000  feet,  in  the  more 
humid  climate  of  Kunawur  sends  out  long,  lax,  whip-like 
branches,  and  at  15,000  feet  is  scarce  an  inch  long.  Let  any 
one  recal  to  mind  the  gigantic  Sal,  with  tapering  trunk,  in  the 
Terai  forest,  and  the  gnarled  tree  it  becomes  on  dry  slopes  ; 
or  contrast  the  noble  Sissoo  near  a  village  in  Upper  India 
with  the  slender,  pale,  and  apparently  sickly  (yet  really  robust 
and  healthy)  inhabitant  of  the  gravelly  banks  of  streams  at 
the  base  of  the  Himalaya;  or  the  wild  Jujube,  an  undershrub, 
not  a  foot  high,  with  the  same  plant  cultivated  as  a  spread- 
ing tree.  Many  figs  have  straight,  erect,  unsupported  trunks, 
in  open  dry  places,  yet  in  humid  forests  the  same  species 
send  down  thousands  of  roots  from  their  branches,  like  the 
Banyan.  Most  of  the  Indian  annuals  are,  in  like  manner, 
multiform;  being  tall,  slender,  and  delicate,  in  moist  grassy 
places,  during  the  rains,  and  prostrate  and  wiry  in  open  spots, 
and  at  a  drier  season:  this  is  especially  the  case  with  the 
little  Cassue  of  the  Mimosoid  group,  with  various  IndigoferiB 
and  Alysicarpi,  and  even  with  jEschynomene. 

The  universal  recognition  of  the  importance  of  habit,  as  a 
charac^  upon  which  to  found  specific  distinction,  is  the  more 
suiprisSg,  when  we  consider  how  many  weU-marked  varieties 
are  distinguished  mainly  by  habit,  and,  though  very  permanent 
when  the  plants  are  increased  by  cuttings  or  grafts,  soon  dis- 
appear when  they  are  raised  firom  seed.  The  weeping  birch 
and  ash  are  good  instances  of  this,  as  well  as  the  Lombardy 
poplar — a  dioecious  tree,  of  which  one  sex  only  is  known,  and 
that  in  cultivation,  and  which  appears  to  be  nothing  more 
than  a  tapering  state  of  Populus  nigra,  accidentally  produced. 
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and  perpetuated  by  cuttings.  Similar  examples  are  afforded 
by  all  our  domestic  fruit-trees^  among  which^  by  a  practised 
eye,  many  different  sorts  can  be  recognized  at  once. 

In  conclusion^  the  majority  of  our  readers  will  smile  when 
ve  add  that  the  general  impression  of  persons  of  intelligence^ 
that  they  know  our  common  English  trees  at  first  sights  is  to 
a  great  degree  illusory :  we  have  all  an  ideal  Oak,  Elm,  Pop- 
lar, etc.,  and  we  caU  the  specimens  that  do  not  come  up  to 
that  ideal  abnormal,  and  representations  of  such  we  say  are 
not  characteristic ;  but  let  any  one  keep  a  watch  upon  himself 
in  the  fields,  parks,  or  forests  of  countries  not  his  own,  yet 
tenanted  by  trees  specifically  the  same  as  those  of  his  own, 
and  we  Tcnture  to  assert  that  he  will  find  his  preconceived 
ideas  fall  to  the  ground  in  very  many  cases.  We  do  not 
mean  to  say  that  he  will  not  recognize  a  park  oak,  churchyard 
yew,  or  weeping  willow;  but  we  do  assert  that  he  will  not 
recognize  by  habit  the  same  oak  at  the  Cape  of  Good  Hope, 
where  it  is  now  abundant,  or  the  same  yew  in  a  thick  forest ; 
and  we  may  add  that  no  Himalayan  traveller  within  our  ex- 
perience has,  on  his  return  to  England,  ever  recognized  the 
Deodar  at  Kew  Gardens  by  habit  to  be  the  plant  of  those 
moimtains,  and  that,  on  the  contrary,  we  have  frequently  had 
the  Cedar  of  Lebanon  pointed  out  as  that  tree. 

It  is  very  much  to  be  wished  that  the  local  botanist  should 
conunence  his  studies  upon  a  diametrically  opposite  principle 
to  that  upon  which  he  now  proceeds,  and  that  he  should  en- 
deaTour,  by  selecting  good  suites  of  specimens,  produced  under 
all  variations  of  circumstances,  to  determine  Iiowfew,  not  how 
wny  species  are  comprised  in  the  flora  of  his  district.  The 
permanent  differences  will,  he  may  depend  upon  it,  soon  force 
themselves  upon  his  attention,  whilst  those  which  are  non- 
essential will  consecutively  be  eliminated.  There  is  no  better 
way  of  proving  the  validity  of  characters  than  by  attempting 
to  invalidate  them.  The  unavoidable  tendency  of  the  human 
mind,  when  occupied  with  the  pursuit  of  minute  differences,  is 
to  seize  on  them  with  avidity,  and  to  relinquish  them  with  re. 
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gret;  hence  the  irresistible  desire  to  rest  contented  with  a 
character^  however  bad^  so  long  as  it  is  obtained  with  diffi- 
culty^ and  in  the  observer's  opinion  is  tolerably  constant.  It 
is  strange  that  local  naturalists  cannot  see  that  the  discovery 
of  a  form  uniting  two  others  they  had  previously  thought  dis- 
tinct, is  much  more  important  than  that  of  a  totally  new 
species,  inasmuch  as  the  correction  of  an  error  is  a  greater 
boon  to  science  than  is  a  step  in  advance. 

C.  Geographical  Distribution, 

This,  which  is  in  very  many  respects  the  most  interesting 
branch  of  botany,  has  made  very  little  real  progress  of  late 
years,  owing  to  the  confused  state  of  Systematic  Botany;  for 
we  do  not  consider  rudely  cataloguing  the  ill-defined  species 
of  limited  areas,  or  loosely  defining  geographical  regions  by 
the  supposed  prevalence  of  certain  natural  orders  or  forms  of 
vegetation,  as  calculated  to  advance  directly  the  philosophy  of 
distribution,  however  useAil  such  regions  are  to  the  beginner, 
or  such  catalogues  to  the  systematist. 

If  we  take  India  as  the  area  for  examination,  we  are  met  at 
the  outset  by  difiiculties  that  plainly  indicate  the  backward 
state  of  Indian  Botany.  Beginning  with  the  first  requirement 
of  the  student  of  geographical  distribution,  we  are  literally 
perfectly  ignorant  of  the  numerical  value  of  a  single  important 
Indian  natural  order  of  plants :  turning  to  their  numerical 
proportions,  there  are  no  sufficient  data  for  saying  whidi  of 
the  five  largest  orders  in  the  vegetable  kingdom  is  the  most 
abundant  in  India,  viz.  Leffuminos€e,  CompoHtie,  Graminea,  Or* 
chidetBf  or  Rubiacea,  nor  in  what  climates  each  most  prevails; 
stiU  less  do  we  know  how  the  important  tribes  of  these  na- 
tural orders  are  distributed,  or  what  physical  features  of  tem- 
perature, elevation,  and  moisture  they  indicate,  or  to  what 
other  floras  their  relative  predominance  allies  that  of  India. 
There  is  no  work  that  pointedly  indicates  the  natural  orders 
peculiar  to  India,  and  still  less  the  genera  and  species.     With 
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regard  to  the  European  genera,  which  in  some  parts  literally 
toBtm  the  mass  of  the  flora^  we  find  them  but  vilely  indicated 
in  our  best  authorities ;  and  the  European  and  British  spe- 
cies haye^  as  we  have  said  already,  been  almost  invariably  de- 
scribed as  new^  without  examination  or  comparison^  and  many 
of  ^em  more  than  once  or  twice.  Yet  all  these  elements 
must  be  approximately  settled  before  we  can  attempt  a  solu- 
tion of  those  great  questions  involved  in  Sotanical  Greography^ 
which  place  it  as  a  philosophical  study  in  the  foremost  ranks 
of  sdenoe :  we  allude  to  the  laws  which  govern  the  develop- 
ment^ progression,  and  distribution  of  forms  and  species ;  the 
comiection  of  these  laws,  not  only  with  one  another,  but  with 
physical  features ;  and  their  modifications  by  geological  change. 
We  must  know  at  what  rate  European  and  African  plants  dis- 
appear in  advancing  eastwards  in  India,  and  Malayan  ones  in 
following  an  opposite  direction;  how  the  Chinese,  Japanese, : 
and  North  American  genera  and  species  mingle  with  western  ' 
forms  along  the  Himalaya  and  Khasia;  and  the  exact  amount  I 
of  Arctic  and  Sibman  plants,  which  are  spread  all  over  the  : 
loftier  Himalayas,  and  descend  the  valleys  of  the  Indian  wa- 
tershed Anid  lastly,  there  are  extraordinary  anomalies  to 
unravel,  or  to  secure  on  a  basis  of  accurate  observation;  such 
»» th*^  ''bflfsnfif?  ftf  Hft^ra  ^Ti  fliA  peninsula  of  Hindostan  and 
Ceylon,  though  they  abound  on  the  opposite  shores  of  the 
Bay  of  Bengal  continuously  from  the  Qimalaya  to  Java;  the 
Mntjrf_anj;_Bbaejrhatever  in  the  peninsula  of  Hindostan, 
a&d  of  Cycadem  in  Ceylon;  and  many  other  points  of  the 
highest  interest,  that  have  never  yet  attracted  the  attention 
of  naturalists,  and  want  illustration  previous  to  explanation. 

We  cannot  pursue  these  interesting  subjects  here,  nor  dare 
we,  in  our  present  ignorance  of  botanical  facts,  allude  to  the 
connection  which  we  think  shadowed  out  between  the  geolo- 
gical events  that  have  resulted  in  the  present  configuration 
of  the  Indian  continent  and  peninsulas,  and  the  lines  along 
which  certain  groups  and  species  of  plants  have  consequently 
been  distributed. 
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We  have  already  remarked  that  the  effect  of  confounding 
variations  with  specific  differences  has  been  to  swell  the  sup- 
posed number  of  known  plants  by  one-third ;  and  we  think 
that^  if  mistaken  ideas  of  distribution  be  added^  we  shall  find 
that^  of  the  number  of  species  enumerated  in  catalogues^  the 
proportion  that  are  spurious  amounts  to  at  least  one-half. 
Thus^  there  are  not  a  few  botanists  who  have  contributed  a 
very  considerable  number  of  such^  founded  solely  on  the  feet 
of  their  supposed  isolation^  and  which  were  not  even  compared 
with  their  described  congeners  previous  to  being  thrust  as  new 
into  the  annals  of  botany.     The  Indian  Flora  swarms  with 
these.     In  the  natural  order  Ranunculacem  alone^  comprising 
115  species^  we  have  been  obliged  to  reduce  28  supposed  spe- 
cies"*^, founded  exclusively  on  Indian  specimens^  to  well-known 
European  plants^  besides  a  multitude  of  others^  natives  of 
Siberia,  Persia,  Western  Asia,  and  some  eastern  Asiatic  ones. 
Of  the  27  European  Ranunadacea  enumerated,  only  4  had 
previously  been  identified,  and  of  17  others  all  had  one  or 
more  new  names,  there  being  28  new  names  in  all.    When 
we  add,  that  such  plants  as  the  common  English  Marsh-Ma- 
rigold,  Monks-hood,  Columbine,   Pseony,  Actsea,  Crowfoot, 
Berberry,  White  Waterlily,  and  Red  Poppy,  have  all  had 
names  lavished  on  them  in  virtue  of  their  Indian  birthplace, 
our  readers  may  judge  for  themselves  of  the  progress  that 
the  geographical  distribution  of  Indian  or  European  plants  is 
likely  to  make  for  some  years  to  comef.     Of  the  undue  im- 

*  ThiB  is  a  Tery  moderate  estimate,  for  we  Mlj  believe  that  future  authors 
will  reduce  many  other  speciee  which  we  keep  distinct,  to  English  forms,  espe- 
cially among  the  SanuncuU  and  Ihlphinia;  we  have,  however,  considered  it 
necessary  to  prove  absolute  identity  between  the  European  and  Indian  indivi' 
duals,  before  uniting  them,  which  of  course  obliges  us  to  keep  separate  many 
plants  which  we  fully  believe  to  be  only  Indian  forms  of  well-known  western 
ones. 

t  The  converse  of  this  is  equally  instructive  and  illustrative  of  the  point  we 
wish  to  impress.  The  Silver  Cedar  of  our  parks,  so  long  as  its  habitat  was  un- 
known,  was  universally  considered  to  be  a  variety  of  the  Lebanon  Cedar :  now 
that  it  is  known  to  come  from  Algeria^  and  not  Lebanon,  it  is  considered  a  dif- 
ferent species  in  standard  works. 
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portance  attached  to  locality^  we  belieye  that  botanists  have 
no  oonoeption.  Witness  the  fact^  that  several  common  Euro- 
pean garden-plants  introduced  into  the  grounds  of  the  British 
Resident  at  Katmandu  (Nipal)^  and  thence  re-imported  to 
England,  have  been  at  once  put  forth  in  this  country  as  new 
Himalayan  discoveries,  and  specific  characters  invented  for 
them.  But  instances  of  this  multiplication  of  names  are 
almost  incredibly  numerous :  the  common  English  Yew  has 
two  Himalayan  names;  the  Pteris  aquilina  (English  Bracken), 
seven;  the  eighteen  known  Indian  species  of  Clematis  are  in 
Steudel's  'Nomenclator^  ranked  under  forty  names;  and  we 
may  ocmdude  by  announcing  our  conviction,  that  more  than 
one-half  of  the  recorded  species  of  Indian  plants  are  spuri- 
ous^ and  that  in  many  natural  orders  the  undescribed  species 
hardly  equal  in  number  those  which  require  to  be  cancelled. 

The  &ct  that  almost  every  Himalayan  plant  has  a  vertical 
range  of  nearly  4000  feet,  and  many  of  8000,  is  in  itself  a 
su^estive  one.  Several  hundred  species  are  dispersed  firom 
the  Levant  to  the  Indus,  and  many  more  from  the  Ganges 
to  the  Chinese  Sea.  Such  instances  of  distribution  in  tropical 
plants  are  called  strange  and  exceptional  by  imreflecting  bo- 
tanists, who  forget  how  many  species  are  common  to  all  longi- 
tudes between  England  and  Kamtchatka,  or  to  all  the  moun- 
tains of  Europe ;  or  to  the  Bocky  Mountains  of  America,  and 
those  of  Scotland  and  Norway;  or  to  all  latitudes  between 
England  and  North  Afirica. 

The  subject  of  geographical  distribution  leads  to  questions 
of  practical  importance,  upon  which  we  have  a  few  remarks 
to  offer,  as  eminently  bearing  upon  all  questions  relating  to 
the  treatment  of  a  systematic  flora :  these  are, — 1.  Its  depend- 
ence on  the  doctrine  of  specific  centres.  2.  The  power  of 
migration  as  capable  of  effecting  the  present  distribution.  3. 
The  general  effects  of  migration  in  producing  a  much  wider 
dispersion  and  ubiquitous  diffusion  of  species  than  is  generally 
admitted  by  botanists  who  have  not  investigated  tropical 
floras,  and  especially  continental  ones. 
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1.  As  regards  specific  centres^  we  proceed  in  our  investiga- 
tions  on  the  assumption  that  all  the  individuals  of  a  unisexual 
plant  proceeded  from  one  originally  created  parent,  and  all  of 
a  bisexual  firom  a  single  pair.  To  discuss  this  subject  would 
be  out  of  place  here :  for  a  risami  of  the  principal  facts  op- 
posed to  it,  as  well  as  of  those  which  support  it,  we  must  re- 
fer our  readers  to  Sir  Charles  Lyell's  '  Principles  of  Geology/ 
and  to  the  Introductory  Essay  to  the  Flora  of  New  Zealand. 
It  is  sufficient  for  our  present  purpose  to  declare,  that  after 
many  years'  unprejudiced  carefdl  consideration  of  the  subject 
in  all  its  bearings^  during  which  period  we  have  been  fettered 
by  no  professed  opinion  to  support^  and  have  had  no  inculcated 
theory  to  eradicate,  we  have  been  independently  led  to  this 
conclusion,  as  being  most  consonant  with  our  very  consider- 
able experience  in  the  field  and  herbarium. 

2.  In  attributing  the  present  dispersion  to  natural  causes, 
we  by  no  means  limit  them  to  existing  ones.  We  have  every 
reason  to  believe  that  many  living  species  of  plants  have  sur- 
vived the  destruction  of  large  continents,  just  as  many  n-Tn'ms^lg 
have  ;  that  in  short  they  have  outlived  recent  geological  chwges, 
of  whatever  magnitude,  that  they  have  witnessed  gradual  but 
complete  revolutions  in  the  relative  portions  of  land  and  sea, 
and  consequently  in  the  climate  of  the  several  parts  of  the 
globe.  Such  an  antiquity  is  proved  for  shells  especially,  and 
to  a  greater  or  less  degree  for  all  tribes  dL  the  auimal  king- 
dom ;  the  amount  of  evidence  depending  solely  on  the  adap- 
tation of  their  dead  parts  to  preservation  in  a  recognizable 
condition.  Fossil  plants  are  specifically  never  thus  to  be  iden- 
tified, and  our  argument  is  hence  one  foimded  on  analogy  only, 
but  supported  by  many  facts***"  in  distribution,  not  less  than  by 
the  effects  of  such  operations  as  we  now  see  in  progress. 

*  Sir  Charles  Lyell  was  the  first  to  appreciate  this  most  important  *ele^ 
ment  in  geographical  distribution  (Frmciples  of  G^logy,  chap,  zxxiii.) ;  and 
Professor  Edward  Forbes  first  brought  it  to  bear  upon  an  existing  Faima  and 
Flora,  in  his  admirable  Essay  on  the  '  Distribution  of  the  Plants  and  Animfilg  of 
the  British  Islands'  (in  the  Ist  voL  of  Mem.  Geolog.  Survey  of  U.  E.).    We 
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Applying  this  view  to  the  Indian  Flora,  we  may  illustrate 
it  by  assuming,  as  an  example,  that  the  majority  of  the  many 
plants  common  to  the  Himalaya  and  Java  migrated  over  con- 
tiniKyas  intervening  land,  which  has  been  broken  up  by  geo- 
Ipg[ical  causes,  chiefly  by  subsidence ;  just  as  the  partial  sub- 
sid^ce  of  Java  itself  would  effect  a  further  dismemberment 
of  an  area  now  continuously  peopled  with  plants,  and  which 
would  result  in  a  cluster  of  islets,  having  a  vegetation  in  com- 
mon. Extending  this  idea  of  subme^gpre  and  pmergpuri^  nf 
land,  one  island  may  at  different  epochs  have  been  continuous 
with  difierent  continents,  from  all  of  which  it  may  have  re- 
ceived immigrants.  We  are  very  far  from  denying  the  active 
agency  of  the  winds  and  of  animals  in  aiding  distribution, 
and,  to  a  limited  extent,  of  oceanic  currents  also ;  but  all  the 
phenomena  of  ge(^raphical  distribution,  when  carefully  stu- 
died, are  so  uniform  in  their  nature,  and  so  harmonious,  as  to 
demand  some  &r  higher  and  more  comprehensive  agent  than 
the  desultory  and  intermittent  motions  of  the  elements  or  of 
animals,  to  produce  the  present  grouping  of  plants. 

There  is  a  very  curious  theoretical  point  bearing  upon  the 
distribution  of  species,  first  enunciated,  we  believe,  by  a  most 
accomplished  observer.  Dean  Herbert,  and  which,  wc  think, 
has  never  been  sufSciently  appreciated  or  followed  out ;  it  is, 
that  species  in  general  do  not  grow  where  they  like  best,  but 
where  they  can  best  find  room.  Plants,  in  a  state  of  nature, 
are  always  warring  with  one  another,  contending  for  the 
monopoly  of  the  soil, — the  stronger  ejecting  the  weaker, — 
the  more  vigorous  overgrowing  and  killing  the  more  delicate. 
Eveiy  modification  of  climate,  every  disturbance  of  the  soil, 
every  interference  with  the  existing  vegetation  of  an  area,  fa- 
vours some  species  at  the  expense  of  others.  The  Ufe  of  a 
plant  is  as  much  one  of  strife  as  that  of  an  animal,  with  this 

csonot  too  strongly  recommend  this  able  and  original  essay  to  the  study  of  our 
Kisders,  t»  the  most  important  contribution  to  the  philosophy  of  distribution 
that  has  ever  appeared.  We  consider  the  principles  embodied  to  be  sound,  of 
asirerBal  amplication,  and  as  necessary  to  be  understood  by  the  student  of  nature 
w  are  the  laws  of  climate  and  the  distribution  of  heat  and  cold. 
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difference,  that  the  contention  is  not  intermittent,  but  con- 
tinuous, though  unheeded  by  the  common  observer.  In  the 
common  course  of  events,  therefore,  the  ground  occupied  by  a 
widely-distributed  plant  is  held  on  a  very  diflferent  tenure  in 
different  places ;  some  individuals  are  obliged  to  grow  in  the 
shade,  others  in  the  sun;  and  they  hence  flower  earlier  in 
certain  places :  we  say  of  such  plants  that  they  have  a  power 
of  accommodating  themselves  to  their  altered  conditions,  or 
better,  that  they  have  the  power  of  resisting  the  effects  of  the 
change.  Now,  this  power  we  believe  to  be  very  much  under- 
rated, specific  characters  being  too  often  founded  on  the  differ- 
ences in  habit  induced  during  a  plant's  migration  over  great 
areas,  or  brought  about  by  the  change  of  soil  and  climate  and 
surrounding  vegetation,  to  which  individuals  and  their  succes- 
sors are  subjected  in  different  parts  of  one  and  the  same  area. 

The  simple  fact  that,  of  all  the  functions  of  vegetable  life, 
reproduction  is  the  most  uncertain  in  its  effects  and  results, 
seems  to  bear  upon  this  particular  point.  Some  plants  are 
never  known  to  seed ;  of  many,  not  one  ovule  out  of  a  thou- 
sand  ripens  into  a  seed ;  not  one  seed  out  of  a  thousand  ger- 
minates, nor  one  plaut  reproduces  out  of  a  thousand  that  have 
germinated.  We  are  too  apt  to  consider  such  facts,  when  ap- 
plied to  species  or  individuals,  as  indicating  that  they  are  not 
in  a  natural  condition,  whereas  they  appear  to  be  the  conse- 
quences of  a  law  of  nature^  and  ought  to  teach  us  that  plants, 
in  a  state  of  nature,  are  subjected  to  the  operation  of  external 
agents,  which  not  only  alter  their  habit  but  influence  their 
vital  functions. 

In  these  somewhat  desultory  remarks  on  the  various  sub- 
jects of  wliich  we  proposer^  treating,  we  have  endeavoured  to 
illustrate  our  great  argument,  the  imperative  necessity  of 
checking  the  addition  of  species  on  insuflScient  grounds,  and 
the  importance  of  treating  scientifically  those  that  are  already 
known.  We  consider  it  to  be  desirable,  that  for  all  practical 
purposes  species  be  regarded  as  definite  creations,  the  offspring 
each  of  but  one  parent  or  pair ;  we  believe  that  they  are  en- 
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do«ed  with  great  powers  of  migration,  and  that  they  have  been 
aided  in  their  dispersion  primarily  by  those  changes  of  climate, 
land,  and  sea,  which  accompany,  or  are  effected  by  what  are 
called  geolc^cal  changes,  and  secondarily  by  the  elements  and 
the  animal  creation.  Under  these  convictions,  we  feel  it  im- 
perative,  on  philosophical  grounds  as  well  as  on  those  of  expe- 
diency, to  use  every  effort  to  reduce  the  vast  bulk  of  forms  we 
have  to  deal  with  in  the  Indian  iPlora  to  as  few  species  as  we 
can,  consistently  with  a  careful  study  of  the  structural  and 
morphological  characters  of  each.  We  shall,  as  a  rule,  banish 
from  our  minds  the  idea  that  a  species  is  probably  new  be- 
cause hitherto  unknown  to  ourselves  or  to  the  Flora  of  India; 
we  shall,  upon  principle,  keep  two  or  more  doubtful  species 
as  one,  carefully  and  prominently  indicating  their  differences, 
and,  when  expedient,  ranking  them  as  varieties ;  in  preference 
to  keeping  doubtful  species  separate  till  they  shall  be  proved 
the  same ;  having  ample  proof  that  in  so  doing  we  shall  avoid 
the  greater  evil.  We  shall  not  think  it  desirable  to  adopt  the 
opinions  of  others  in  preference  to  our  own*  on  points  where 
we  have  had  the  best  materials  to  judge  from.  With  regard 
to  nomenclature,  we  shall  not  alter  names  established  by 
Linnaeus,  and  usually  retained  by  subsequent  botanical  au- 
thors, upon  the  groimd  of  their  having  received  prior  names 
before  botany  was  systematized.  We  shall  incline  to  adopt 
old  established  familiar  names,  though  of  doubtful  applica- 
bility, in  preference  to  giving  new,  even  when  legitimate  to 
do  so.  We  shall  endeavour  to  retain  the  first  published  spe- 
cific namef  of  a  plant,  even  when  the  genus  requires  to  be 
changed,  and  shall  always  give  preference  to  priority  of  pub- 

*  Thia  may  to  some  non-botanical  readers  sonnd  dogmatical,  if  not  presump- 
tuous ;  but  tbe  &ct  is,  that  a  system  is  deeply  rooted  and  widely  spread,  of  keeping 
up  known  bad  species  in  so-called  deference  to  authorities ;  in  nine  cases  out  of 
ten,  this  is  done  to  saye  the  trouble  of  a  re-examination,  and  in  too  many,  simply 
to  swell  catalogues.  The  same  authorities  are  held  very  cheap,  when  they 
unite  what  hair-splitters  wish  to  keep  separate.  Witness  the  state  of  the  Bri 
tish  Flora  with  regard  to  Willows,  Brambles,  and  Boses. 

t  With  every  wish  to  bind  ourselves  by  the  canons  (most  of  which  are  ex- 


rn 
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lication^  except  where  there  are  obvious  reasons  for  the  con- 
trary^ which  we  shall  explicitly  state. 

Lastly^  we  find  it  necessary  to  say  a  few  words  regarding 
the  employment  of  the  native  appellations  of  plants  as  specific 
names.  These  are  in  general  very  uncouth^  and  disagreeable 
to  those  who  are  unfamiliar  with  Indian  languages ;  moreover^ 
they  are  quite  unpronounceable  without  special  education  in 
the  mode  of  spelling.  The  only  advantage  which  they  are 
supposed  to  possess^  is  the  identification  of  useful  species  by 
their  nieaus.  This  we  believe  to  be  an  entire  delusion^  except 
in  a  very  few  exceptional  cases,  where  the  native  names  are  so 
extensively  known  that  they  ought  to  be  learned  as  a  part  of 
a  language,  aiid  not  sought  for  in  the  catalogues  of  scientific 
botany.  lu  general  they  are  mere  local  appellations,  confined 
to  a  single  dialect  of  one  of  the  many  languages  of  quite  dif- 
ferent roots  spoken  over  the  area  the  plant  inhabits.  Added 
to  this,  they  are,  in  by  far  the  greater  number  of  cases, 
founded  on  error ;  and  it  becomes  necessary  for  the  systema- 
tist  to  explain,  that  the  name  which,  by  the  laws  of  priority, 
is  irretrievably  placed  upon  the  records  of  the  science,  has 
been  misapplied,  and  ought  to  be  borne  by  another,  and  fre- 
quently very  different  plant,  or  by  none  at  all.  We  have 
therefore  retained  native  names  with  great  unwillingness,  and 
have  not  hesitated  to  change  them  wherever  it  has  appeared 
practicable  without  violation  of  established  rules. 

In  conclusion,  we  may  state  that  in  all  these  points  we  have 
only  followed  the  example  set  by  Wight  and  Amott  in  their 
'  Frodromus  Florae  Peniusulae  Orientalis,^  a  work  which  is,  as 
regards  Indian  Botany,  unique ;  and  indeed  there  are  few  sys- 
tematic works  in  our  own  or  any  other  language,  that  equal  it 
for  accuracy,  truly  philosophical  views  of  the  limits  of  genera, 
species,  and  varieties,  and  scrupulous  attention  to  the  details 
of  nomenclature,  synonymy,  etc. 

oellent)  laid  down  by  the  British  Associatioii  for  nomenclature  in  Natural  His- 
tory, we  have,  in  common  with  every  botanist  who  has  tried  to  do  so,  been 
obliged  to  set  them  aside  in  many  instanoes. 
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IV.  Suimnary  of  the  labours  of  Indian  Botanists,  and  of  the 
materials  at  our  disposal  for  prosecuting  the  Flora  Indica, 

A.  Publications  of  importance  to  Indian  Botanists. 

The  masterly  sketch  of  the  progress  of  botanical  science 
in  oontmental  India,  which  is  contained  in  the  introduction 
to  Wight  and  Amott's  Prodromus,  a  work  which  is  in  the 
hands  of  every  botanist,  renders  it  unnecessary  for  us  to  enter 
into  such  full  details  as  would  otherwise  be  requisite,  regard* 
ing  the  older  Indian  botanists  and  their  collections.  A  brief 
notice  of  some  works,  to  which  we  shall  frequently  have  oc- 
casion to  refer  in  the  course  of  our  labours,  is  however  de- 
arable. 

The  earliest  scientific  work  on  the  Flora  of  India  is  the 
*  Hortus  Malabaricus^  of  Van  Rheede  (Governor  of  Malabar), 
which  was  published  in  Holland  about  the  end  of  the  seven- 
teenth century,  in  twelve  volumes,  with  figures  of  nearly 
8e?en  hundred  plants.  It  is  a  very  remarkable  book,  from 
the  general  excellence  of  the  plates,  which  are  faithful  repre- 
sentations of  the  plants.  Malabar  was  for  many  years  so  little 
explored,  that  till  very  recently  a  great  many  of  the  plants 
figured  were  not  familiarly  known:  within  the  last  twenty 
years,  however,  its  flora  has  been  investigated  by  so  many 
botanists,  as  to  be  considered  nearly  exhausted;  and  as  the 
novelties  will  consist  chiefly  of  obscure  plants,  we  may  con- 
dude  that  when  the  collections  now  in  Europe  (particularly 
Wight's)  are  described,  Bheede's  plants  will  be  all  identi- 
fiable. 

Rumphins'  '  Herbarium  Amboinense^  is  of  much  less  value 
as  a  work  of  reference  than  that  of  Rheede,  because  the 
plates  are  in  general  much  inferior.  They  are  often  greatly 
reduced  in  size,  and  frequently  bear  too  little  resemblance 
to  the  plants  which  they  are  meant  to  represent,  to  render  it 
useful  to  quote  them.  The  flora  of  Amboyna  is  not  so  well 
known  as  that  of  Malabar,  but  Blume  has  done  much  to- 
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wards  identifying  the  plants  figured  by  Bnmpbius^  and  by  so 
doing  has  done  good  service  to  the  antiquarian  branch  of 
botany. 

The  collections  of  Paul  Hermann,  a  medical  man  in  Cey- 
lon, have  been  rendered  classical  from  having  constituted  the 
materials  for  the  'Thesaurus  Zeylanicus'  of  the  elder  Bur- 
mann,  published  in  Holland,  and  afterwards  of  the  'Flora 
Zeylanica'  of  Linnaeus.  These  collections  form  part  of  the 
very  valuable  herbarium  at  the  British  Museum,  and  are  of 
great  service  in  the  determination  of  many  of  the  doubtful 
species  of  Linnaeus. 

The  'Flora  Cochinchinensis'  of  Loureiro,  though  it  re- 
lates to  a  country  beyond  our  limits,  contains  so  many  forms 
identical  with  those  of  Ava  and  Malaya,  that  we  shall  have 
frequent  occasion  to  refer  to  it.  Father  Loureiro,  a  native 
of  Portugal,  resided  for  thirty-six  years  in  the  kingdom  of 
Cochin-China,  whither  he  proceeded  as  a  missionary,  but 
finding  that  Europeans  were  not  permitted  to  reside  there 
without  good  cause,  entered  the  service  of  the  King,  as  chief 
mathematician  and  naturalist^.  Though  he  had  no  acquaint- 
ance with  the  science  of  botany,  the  difficulty  of  procuring 
European  medicines  induced  him  to  direct  his  attention  to  na- 
tive drugs ;  and  with  a  zeal  of  which  we  have  unfortunately 
too  few  instances,  he  prosecuted  his  botanical  studies,  and  so 
successftilly,  notwithstanding  his  want  of  early  education,  os 
to  produce  a  work  of  standard  value.  The  '  Flora  Cochin- 
chinensis'  was  published  at  Lisbon,  in  two  volumes  quarto, 
in  1790;  and  a  second  edition,  edited  by  Willdenow,  with  a 
few  notes,  appeared  in  octavo,  at  Berlin,  in  1793.  As  was  to 
be  expected,  in  a  work  devoted  to  the  botany  of  a  previously 
unexplored  tropical  region,  the  '  Flora  Cochinchinensis'  con- 
tained a  great  amount  of  novelty ;  but  the  absence  of  plates, 
and  a  defective  terminology,  caused  by  a  want  of  familiarity 
with  the  labours  of  other  botanists,  render  the  descriptions 

*  He  styles  himBelf,  in  his  own  narratiTe,  '*  rebus  mathematicis  et  physicia 
pruefectum." 
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•e,  so  that  a  number  of  the  genera  described  by 
ve  not  yet  been  identified,  while  others,  not  being 
have  been  described  as  new,  and  re-named  by  sub- 

;  refer  to  the  Introduction  of  Wight  and  Amott 
ails  regarding  the  illustrious  series  of  botanists*, 
;  with  Konig  and  ending  with  WaUich,  who  in- 
irith  80  mnch  succeaa  the  botany  of  continental 
;  volumes  of  the  '  Asiatic  Researches,'  and  of  most 
smatic  works  of  the  end  of  the  last  and  beginning 
ent  century,  afford  ample  proof  of  the  value  of 
« ;  but  none  of  them  brought  their  materials  to- 
le  form  of  a  flora,  except  Roxburgh,  whose  '  Flora 
rever  remained  in  manuscript  for  some  years  after 
n  1815.  Two  editions  of  it  have  been  published 
period;  one,  which  ia  incomplete,  was  edited  by 
and  WaUich ;  it  extends  to  the  end  of  Peniandria 

but  contains  many  additional  plants  not  con- 
losbui^b's  manuscript,  and  requires  therefore  oc- 
1  be  quoted;  the  other,  which  is  an  exact  reprint 
uscript  as  left  t^  its  author,  is  in  three  volumes, 
blished  in  1832. 

^ting  this  portion  of  the  '  Flora  Indica'  of  Dr. 
Dr.  WaUich  commenced,  in  India,  an  illustrated 
ipal  plants,  which  was  the  first  specimen  of  litho- 

produced  in  that  country ;  and  after  his  return 
,  he  published  a  series  of  296  plates  of  plants  in 
!  Asiaticte  Rariores,'  a  work  which,  with  the  equally 
iromandel  plants  of  Dr.  Roxbui^h,  in  three  folio 
tb  three  hundred  coloured  plates,  forms  the  prin- 
hution  of  the  Indian  Government  to  the  iUustra- 
micat  science. 

!m  or  Malayan  Peninsula  of  India  was  unknown 
till  it  was  visited  by  Jack,  whose  descriptions  of 

[Ding,  UunUr,  Anderson,  Berry,  John,  Roxburgh,  Hgths,  Elcin, 
oilton,  Ruaadl,  Noton,  Shater,  Ctovan,  Finlajion. 
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Malayan  plants  were  published  in  the  '  Malayan  Misoellanies/ 
and  have  been  reproduced  by  Sir  William  Hooker  in  the 
'  Companion  to  the  Botanical  Magazine/  and  by  Dr.  M'Clel- 
land  in  the  Calcutta  Journal  of  Natural  History. 

Dr.  William  Jack  was  appointed  to  the  Bengal  Medical 
Service  in  1813^  and  was  in  the  earlier  part  of  his  career  em- 
ployed in  the  ordinary  duties  of  his  profession.  During  the 
Nipal  War  of  1814-15  he  was  attached  to  the  army  under 
General  Ochterlony,  and  had  an  opportunity  of  seeing  the 
outer  valleys  of  Nipal^  a  country  which  at  that  time  was  a 
terra  incognita  to  science.  In  1818,  while  at  Calcutta,  on  a 
visit  to  Dr.  Wallich,  he  met  with  Sir  Stamford  Baffles,  the 
Gx>vemor  of  the  British  settlements  in  Sumatra,  who  at  once 
appreciated  his  great  merits,  and  offered  him  an  appointment 
on  his  staff,  promising  him  every  facility  for  the  exploration 
of  the  natural  history  of  that  island.  This  promise  was  most 
fully  kept ;  and  under  the  enlightened  patronage  of  one  of  the 
most  liberal  Governors  whom  the  Indian  service  has  ever 
produced.  Jack  devoted  himself  with  zeal  and  success  to  re- 
searches in  all  branches  of  natural  history.  Unfortunately 
his  career  was  a  very  short  one,  as  he  sank  under  the  effects 
of  fatigue  and  exposure  on  the  15th  September,  1822,  on 
board  the  ship  on  which  he  had  embarked  on  the  previous 
day  to  proceed  to  the  Cape  of  Gt>od  Hope.  It  is  evident, 
from  his  published  papers,  unfortimately  far  too  few,  that  Dr. 
Jack's  botanical  talents  were  of  the  first  order,  and  that  he 
had  thoroughly  familiarized  himself  with  the  structure  of  all 
the  remarkable  forms  of  vegetation  which  presented  them- 
selves to  him  in  the  peculiarly  rich  and  varied  Malayan  flora. 

Wight  and  Arnott's  'Prodromus  Florae  Peninsulse  Indi» 
Orientalis'  appeared  in  1834.  We  have  already  characterized 
this  work  as  the  most  able  and  valuable  contribution  to  Indian 
botany  which  has  ever  appeared,  and  as  one  which  has  few 
rivals  in  the  whole  domain  of  botanical  literature,  whether  we 
consider  the  accuracy  of  the  diagnoses,  the  careful  limitation 
of  the  species,  or  the  many  improvements  in  the  definition 
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and  Hmitation  of  genera  and  the  higher  groups  of  plants. 
One  volmae  onlv  has  been  published,  the  work  haying  been 
interrupted  by  Dr.  Wight's  return  to  India  in  1834.  It  con- 
tains the  whole  of  Thalamiflorte,  and  of  Calyciflora  down  to 
the  oommencenient  of  (JomposUm^  including  descriptions  of 
nearly  1400  species.  A  smaller  work,  entitled  *  Contributions 
to  the  Botany  of  India/  contains  the  peninsular  Componta, 
daborated  by  De  CandoQe ;  the  Asclepiadem,  by  Wight  and 
Amott,  with  the  addition  of  the  extra-peninsular  species  col- 
lected by  Wallich  and  Royle,  by  Dr.  Wight  alone ;  and  the 
Cyperacem  of  Wallich,  Wight,  and  Royle,  by  Nees  von  Esen- 
beck,  with  valuable  annotations  by  Amott.  Dr.  Wight  has 
also  published  in  '  Hooker's  Botanical  Miscellany'  some  ex- 
cellent descriptions  and  plates  of  Indian  plants,  and  Dr.  Amott 
has  communicated  various  detached  memoirs  to  the  botanical 
periodicals  of  the  day. 

On  his  return  to  Madras  Dr.  Wight  conceived  the  idea  of 
carrying  out,  on  a  very  extensive  scale,  an  illustrated  work  on 

« 

the  plants  of  India,  and  in  1838  the  '  Illustrations  of  Indian 
Botany'  were  commenced,  and  soon  after  were  followed  by 
the  '  looses  Plantanim  Indiae  Orientalis.'  The  former  work, 
which  is  furnished  with  coloured  plates,  contains  a  series  of 
memoirs  on  the  Natural  Orders,  full  of  important  informa- 
tion with  r^ard  to  species,  and  valuable  notes  on  their  affi- 
nities :  it  terminated  with  the  end  of  the  second  volume  and 
the  182nd  plate,  in  1850.  In  the  Icones,  the  letterpress  usu- 
ally contains  only  the  descriptions  of  the  species,  though  in 
the  later  volumes  occasional  general  details  are  given,  especially 
in  those  natural  orders  whidi  are  not  included  in  the  lUustra- 
tioDs.  The  plates  of  the  Icones  are  unooloured,  and  amount 
to  2101,  a  surprising  number,  when  we  bear  in  mind  that 
they  were  commenced  only  fifteen  years  ago,  and  take  into 
consideration  the  excellence  of  the  execution  orf  the  later 
ones.  In  the  '  Spicilegium  Neilgherrense,^  a  third  illustrated 
work,  there  are  coloured  copies  of  apportion  of  the  plates  of 
the  Icones,  with  much  valuable  matter  relative  to  the  Nilghiri 
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Mora.  This  is  not  the  place  to  dwell  on  the  extraordinary 
exertions  in  the  cause  of  science  of  the  author  of  these  great 
works.  They  are  themselves  the  best  proof  of  his  wonderfiil 
enei^^  and  show  what  can  be  accomplished  by  perseveranoe 
under  apparently  insurmountable  obstacles.  At  the  period 
of  the  publication  of  the  earlier  numbers  the  art  of  litho- 
graphy was  in  a  very  rude  state  in  India^  and  the  plates  are 
consequently  very  imperfect;  but  in  the  later  volumes  the 
improvement  is  great^  and  the  outline  drawings  are  admira- 
bly reproduced.  The  volumes  form  the  most  important  con- 
tributions, not  only  to  botauy,  but  to  natural  science,  which 
have  ever  been  published  in  India,  and  they  have  been  of  the 
greatest  service  to  us  throughout  our  labours. 

Besides  these  great  works,  Dr.  Wight  has  published  many 
minor  papers  in  the  various  periodicals  of  the  day,  particu- 
larly in  the  '  Madras  Journal  of  Science,'  and  in  M'Qelland^s 
'  Calcutta  Journal  of  Natural  History.' 

Mr.  Bentham's' eminent  services  to  Indian  botany  demand 
especial  notice  here ;  and  while  recording  our  sense  of  the 
value  of  his  labours  and  our  admiration  of  his  writings,  we 
would  most  strongly  recommend  to  the  student  of  Indian  bo- 
tany the  careful  study  of  his  works,  as  those  of  the  most  in- 
dustrious, able,  useful,  and  philosophical  systematic  botanist  of 
the  age,  who,  for  correct  appreciation  of  the  value  and  limits 
of  genera  especially,  is  not  surpassed  by  any  systematist.  His 
connection  with  Indian  botany  commenced  by  his  taking  a 
large  share  of  the  labour  of  distributing  the  Wallichian  col- 
lection in  1829,  in  conjunction  with  Dr.  Wallich,  and  he  again 
volunteered  his  services  to  assist  that  eminent  botanist  in  the 
second  distribution,  that  of  1849 ;  he  has  also  been  actively 
engaged  in  the  arrangement  and  naming  of  the  extensive 
collections  sent  by  Major  Jenkins  to  Sir  William  Hooker, 
by  Mr.  Griffith  to  Dr.  Lemann  and  Sir  William  Hooker, 
as  well  as  by  Dr.  Stocks  and  Mr.  Edgeworth  to  his  own  her- 
barium. '  Of  his  published  works,  the  monographs  of  Scro- 
phularinea  and  Labiat€B  are  of  standard  excellence,  and  have 
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beea  incorporated  into  De  Candolle^s  Systema.  These,  and 
his  Florola  of  the'  Island  of  Hongkong,  in  ^  Hooker's  Journal 
of  Botany/  connect  his  name  most  intimately  with  the  pro- 
gros  of  Indian  botany ;  it  is  however  impossible  here  to  indi- 
cate the  long  list  of  memoirs  he  has  published,  and  which 
more  or  less  bear  upon  the  subjects  discussed  in  this  Essay. 

Since  the  date  of  publication  of  Wight  and  Amott's  Pro- 
dromus,  the  great  work  of  De  Candolle,  the  ^  Frodromus  Sy- 
stematis  Regni  Y^etabilium/  has  advanced  from  the  fourth 
to  the  thirteenth  volume ;  and  as  the  rich-  materials  for  the 
Indian  Flora,  especially  those  collected  by  Wallich,  were  com- 
mnnicated  to  its  author,  the  Frodromus  contains  a  very 
complete  r49um6  of  our  knowledge  of  Indian  botany  up  to  the 
period  of  publication  of  each  natural  order.  This  materially 
fiuaUtates  tiie  study  of  the  CoroUiflorous  Orders,  the  most 
important  of  which  have  been  worked  up  by  Mr.  Bentham. 
With  regard  to  the  Thalamiflorous  and  Calyciflorous  Orders 
previous  to  Composite,  these,  with  the  exception  of  the  Fenin- 
Bolar  ones,  have  for  the  most  part  to  be  worked  out  ab  initio 
tm  the  Flora  Indica  j  the  earlier  volumes  of  the  Frodromus 
being  to  a  great  extent  compilations,  and  particularly  defective 
in  all  that  regards  the  vegetation  of  Asia. 

Next  in  point  of  botanical  importance  comes  Dr.  Boyle^s 
'Illustrations  of  the  Botany  of  the  Himalayan  Mountains,^  in 
two  volumes  quarto,  with  100  plates.  This  is  the  only  book 
eicept  Dr.  Wallich's  'Tentamen  Horse  Nepalensis,'  devoted 
to  the  rich  flora  of  these  mountains ;  and  it  Airther  contains 
the  first  and  only  attempt  to  demonstrate  the  prominent  fea- 
tnres  of  the  geographical  distribution  of  Northern  Indian 
plants  in  reference  to  the  elevations  and  climates  they  inhabit, 
and  to  the  botany  of  surrounding  countries.  A  vast  amount 
of  valuable  miscellaneous  botanical  matter  is  here  brought 
together,  with  characters  of  a  considerable  number  of  species. 
These,  however,  are  rather  to  be  regarded  as  indications  of 
the  supposed  novdties  in  the  author's  herbarium,  than  as  de- 
scriptions available  for  botanical  purposes.     This  should  be 
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carefully  borne  in  mind  by  those  using  the  systematic  portion 
of  the  work^  the  great  merit  of  which  resides  not  only  in  the 
information  it  contains  on  the  subjects  mentioned  above^  but 
also  in  the  laborious  accumulation  of  valuable  and  curious 
matter  relative  to  the  medicinal^  economical^  and  other  vege- 
table products  of  India^  and  to  their  history  and  literature. 

The  volume  of  Messrs.  Cambessedes  and  Decaisne^  on  some 
of  the  plants  of  Jacquemont's  voyage^  is  (with  the  exception 
of  Mr.  Griffith's  papers^  to  be  mentioned  in  connection  with 
his  distributed  herbarium^)  the  only  remaining  one  of  any 
importance  relating  to  Indian  plants  generally^  that  has  been 
published  since  the  Prodromus  of  Wight  and  Amott.  This, 
a  quarto  work^  with  180  beautifully  executed  plates  of  Indian 
plants  collected  by  M.  Jacquemont^  was  published  at  Paris  in 
1844.  The  authors,  not  having  access  either  to  the  Wal- 
lichian  or  Boylean  herbarium^  have  published  as  new,  many 
plants  well  known  in  this  country,  but  the  descriptions  and 
plates  are  of  great  value  and  botanical  merit. 

The  catalogue  of  Bombay  plants  by  Mr.  Graham,  published 
in  1830,  has  unfortunately  been  of  little  use  to  us,  the  ab- 
sence of  descriptions  rendering  it  impossible  to  identify  in  a 
satisfactory  manner  the  species  referred  to.  In  a  thoroughly 
explored  country,  the  plants  of  which  are  accurately  deter- 
mined, such  catalogues  are  of  great  value;  but  where  the 
flora  is  only  partially  known,  and  imperfectly  described,  they 
are  not  to  be  depended  on.  In  the  present  instance,  internal 
evidence  occasionally  enables  us  to  recognize  with  certainty 
the  plant  named ;  but  more  frequently  it  shows  that  the  iden- 
tification is  erroneous,  without  affording  that  clue  which  a  de- 
scription would  have  given,  for  the  rectification  of  the  error. 
This  is  the  more  to  be  regretted,  as  Mr.  Graham  was,  we 
believe,  a  botanist  of  great  promise,  quite  able  to  have  deter- 
mined with  accuracy  the  plants  of  the  regions  he  explored. 
The  work  contains  a  few  descriptions,  chiefly  from  the  pen  of 
Mr.  Nimmo,  upon  whom  the  superintendence  of  the  work  de- 
volved, on  the  sudden  death  of  its  author  during  its  printing. 
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Moon's  catalogae  of  the  plants  of  Ceylon  is  also  a  bare  list 
of  names.  Many  of  these  are  evidently  erroneously  applied^ 
ao  that  it  is  impossible  to  make  use  of  them.  Fortunately^ 
boweTer^  this  is  of  little  consequence^  as  we  have  no  lack  of 
spedmens  firom  Ceylon.  Moon's  collections  were  excellent; 
but  lie  does  not  appear  to  have  sent  any  specimens  to  Europe. 

Dr.  Voigf  s  '  Hortus  Suburbanus  Calcuttensis/  published  at 
Calcutta  in  1845,  is,  for  the  same  reason,  not  available  as  a 
▼ork  of  reference,  nor  can  we  refirain  from  expressing  our  re- 
gret that  talents  of  so  high  an  order  should  have  been  devoted 
to  a  work  of  so  little  practical  use. 

Dr.  Lindley's  invaluable '  Genera  and  Species  of  Orchideous 
Plants'  contains  descriptions  of  all  the  Indian  Orchidese  col- 
lected by  Wallich  and  his  predec^sors;  and  in  the  published 
parts  of  the  '  Folia  Orchidacea'  (now  in  course  of  publication) 
we  have  a  complete  account  of  many  of  the  genera,  drawn 
up  after  a  most  laborious  and  critical  examination  of  all  the 
materials  accessible  up  to  the  latest  day.  Our  own  collections 
are  being  thus  published,  and  we  consider  ourselves  highly 
fortunate  in  their  failing  into  such  able  hands'^.  Dr.  Lindley 
has  fur&er  rendered  essential  service  to  Indian  botany  by  nu- 
merous descriptions  and  figures  of  Indian  plants  that  have 
appeared  in  various  illustrated  periodicals.  He  laboured  in- 
defatigably  in  the  distribution  of  the  great  Wallichian  Her- 
barium j  his  elementary  books  on  botany,  and  his  great  work^ 
tbe  'Vegetable  Kingdom,'  are  indispensable  both  to  botanical 
students  and  to  proficients ;  whilst,  by  the  scientific  direction 
be  has  given  to  the  study  and  practice  of  horticulture,  as  an 
author  and  as  secretary  of  the  Horticultinral  Society  of  Lon- 
don, he  has  been  the  means  of  rendering  English  botanists 
iamiliar  with  the  plants  of  India  in  a  living  state,  to  an  ex- 
tent that  would  have  been  thought  visionary  a  few  years  ago. 

*  The  malyflit  of  plants  of  this  Order,  in  a  driad  state,  is  a  work  of  the  ut- 
moit  difficulty ;  and  we  would  urge  upon  botanists  in  India  the  necessity  of 
drawing  and  describing  the  fi^sh  specimens,  and  of  preserving  the  flowers  (as  of 
all  plants  whose  parts  are  injured  by  the  operation  of  pressing  and  drying)  in 
■poiti  or  acid. 
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While  the  botany  of  continental  India  has  advanced  thiifl 
rapidly^  equal  progress  has  been  made  in  the  Dutch  posses- 
sions by  the  indefatigable  exertions  of  a  succession  of  distin- 
guished botanists.  One  of  the  earliest  in  the  field,  though 
the  extent  of  his  labours  is  upfortunately  but  little  known, 
was  Dr.  Horsfield^  whose  researches  in  Java  and  the  neigh- 
bouring islands  began  in  1802^  and  were  continued  till  1819. 
During  that  time  he  collected  upwards  of  two  thousand  spe- 
cies, the  most  curious  and  interesting  of  which  have  been 
published  by  Messrs.  Brown  and  Bennett,  in  the  ^  Plantse  Ja- 
vanicse  rariores/  one  of  the  most  profound  and  accurate  bo- 
tanical works  of  the  day,  and  one  most  important  for  the  In- 
dian botanist  to  study  with  attention. 

Professor  Blume,  whose  extraordinary  labours  have  long 
since  placed  him  at  the  head  of  Malayan  botanists,  was  ori- 
ginally  a  student  of  medicine  and  zoology,  and  directed  his 
attention  to  botany  in  the  prosecution  of  his  pharmaceutical 
studies.  The  remarkable  novelty  and  curious  forms  of  vege- 
tation with  which  he  was  surrounded  in  Java,  effectually  di- 
verted his  attention  from  his  original  pursuits ;  and  he  under- 
took a  botanical  tour  in  that  island  in  1823,  1824,  provided 
with  an  unusually  large  staff  of  collectors  and  artists ;  and  in 
1825  he  commenced  the  '  Bijdragen  tot  de  Flora  van  Neder- 
landsch  Indie,^  an  octavo  work,  containing  descriptions  of  an 
immense  number  of  new  genera  and  species  of  Javanese  and 
other  insular  plants.  Though  very  incomplete  in  its  scope, 
and  written  in  great  ignorance  of  the  labours  of  others,  and 
of  the  necessity  of  detailed  descriptions,  this  is  in  many  re- 
spects a  remarkable  book,  evincing  a  capacity  for  scientific 
botany,  such  as  has  been  displayed  by  few  at  so  early  an  age 
and  under  so  great  disadvantages. 

On  his  return  to  Holland,  Professor  Blume  commenced  his 
magnificent  publications  on  the  plants  of  Java  and  others  of 
the  Malayan  Islands,  all  of  which  are  indispensable  to  the 
Indian  botanist;  very  many  species,  and  nearly  all  the  ge- 
nera of  these   islands,  being  also  common  to  the  Malayan 
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peninsQla  and  Eastern  Bengal.  The  'Flora  Javse'  was  com- 
menced  in  1828^  and  the  '  Bnmphia'  in  1835,  each  of  which 
consists  of  several  foUo  volumes,  illustrated  with  a  profusion 
of  admirable  coloured  plates,  in  many  cases  accompanied  by 
inatomical  details  of  rare  excellence ;  these  are  amongst  the 
most  splendid  and  learned  botanical  works  of  the  age,  and 
ha?e  placed  their  author  high  in  the  rank  of  botanists.  In 
them  many  of  the  defective  parts  of  the  Bijdragen  are  worked 
up  and  illustrated,  and  in  the '  Museum  Botanicum  Lugduno- 
Batavnm,'  an  octavo  periodical,  with  outline  plates,  containing 
admirable  analyses,  commenced  in  1852,  we  have  careful  de- 
scriptions of  more  of  these,  and  of  still  other  genera  and  spe- 
cies of  Java,  Borneo,  Molucca,  and  Japan  plants. 

The  Museum  at  Leyden  is  a  rich  store  of  botanical  mate- 
rials, which  have  been  accumulating  for  many  years  from  all 
the  Dutch  possessions  in  the  east  and  west ;  and  it  is  exceed- 
ingly to-be  regretted,  for  the  sake  of  science,  and  the  honour 
of  the  Dutch  Government,  which  has  patronized  botany  to 
an  extent  unsurpassed  by  any  other  country,  that  the  enor- 
mous piles  of  duplicates  which  they  possess  should  be  with- 
held bom  the  scientific  institutions  of  Europe  and  America. 

The  beautiful  folio  volume  of  M.  Korthals,  '  Kruidkunde,' 
or  Botany  of  the  Dutch  East  Indian  possessions,  is  another 
monument  of  the  munificence  of  the  Dutch  Government.  It 
contains  seventy  coloured  plates,  illustrating,  amongst  other 
natural  orders,  that  of  Nepenthaceee. 

The  botanical  Professors  De  Vriese,  of  Leyden,  and  Miquel 
of  Amsterdam,  have  laboured  long  and  successfiilly  in  Indian 
botany,  and  we  owe  to  their  industry  and  energy  many  im- 
portant memoirs ;  and  to  their  liberality  most  valuable  her- 
baria, procured  in  some  instances  at  their  own  cost.  M.  Mi- 
queFs  monographs  of  the  difficult  orders  Piperaceae  and  Fici 
are  standard  works  of  essential  service  to  us  as  Indian  bota- 
nists, though  we  do  not  concur  in  the  author's  limitations  of 
genera.  M.  Miquel  has  also  named  the  Canara  and  Nilghiri 
collections  distributed  by  Hohenacker ;  but  any  approach  to 
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accuracy  in  the  determination  of  the  known  species  and  dis- 
crimination of  those  which  are  new^  was  obviously  impossible 
without  a  considerable  general  knowledge  of  Indiao  botany, 
and  a  comparison  with  EngUsh  herbaria,  of  which  Dr.  Miqnel 
had  not  the*opportunity  of  availing  himself. 

M.  De  Vriese's  labours  include  various  memoirs  on  Malayan 
Island  plants;  and  his  recent  monograph  of  Marattiace^e  is 
a  work  of  great  labour^  but  his  views  of  the  limits  of  species 
are  wholly  at  variance  with  our  experience. 

Hasskarl^  the  author  of  the  '  Hortus  Bogoriensis'  a  cata- 
logue (with  occasional  notes  and  descriptions  of  new  species) 
of  the  plants  cultivated  in  the  Government  Botanical  Garden 
of  Buitenzorg,  near  Batavia  (published  in  Batavia  in  1844), 
is  also  author  of  an  octavo  volume  of  descriptions^  entitled 
'  Plantse  Javanicae  rariores^  (Berlin^  1848) . 

The  ^  Beliquise  Hsenkianse,'  of  Fresl^  is  a  folio  volume  with 
plates^  devoted  to  the  materials  collected  by  Haenke^  who  was 
employed  in  the  Spanish  service,  and  collected  in  America  and 
Manilla;  the  Indian  plants  described  are  few,  and  the  descrip- 
tions and  identifications  far  firom  satisfactory. 

The  'Flora  de  Filipinas'  of  Father  Blanco,  published  at 
Manilla  in  1837,  is  a  botanical  curiosity,  written  in  Spanish. 
The  descriptions  are  intelligible,  but,  from  the  anther's  want 
of  acquaintance  with  scientific  works,  so  many  well  known 
plants  are  treated  as  new,  that  we  consider  it  undesiraUe  to 
devote  time  to  their  identification. 

Turning  to  the  west  of  India,  we  find  ourselves  treading 
npon  the  limits  of  other  floras,  that  have  been  more  or  less 
perfectly  elucidated,  in  works  which  we  have  constantly  quoted 
in  the  Flora  Indica:  of  these,  the  most  important  are  the 
writings  of  Ledebour,  especially  the  '  Flora  Rossica,'  '  Flora 
Altaica,'  and  '  Icones  Florae  Bossicae.'  The  '  Flora  Rossica' 
contains  descriptions  of  the  plants  of  the  whole  Russian  do- 
minions, which  may  be  said  to  be  very  satisfactorily  explored, 
botanically,  especially  considering  their  enormous  area.  The 
majority  of  our  A%han  and  Tibetan  plants,  being  also  natives 
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respectively  of  the  Caspian  steppes  and  North  Persia  on  the 
(Hie  hand^  and  of  Siberia  on  the  other^  have  been  described  by 
Bnasian  botanists^  and  especially  by  Ledebour,  Bonge^  Tur- 
czaninow,  C.  A.  Meyer^  and  Fischer^  besides  being  rendered 
classical  by  the  labours  of  Gmelin  and  Pallas. 

Boissier's  *  Diagnoses  Plantarum  Orientalium/  published  in 
the  ^  Annales  des  Sciences  Naturelles^'  contain  descriptions  of 
many  new  Persian  and  Levantine  plants^  mainly  from  the 
ooUectionB  of  Kotschy  and  Aucher-Eloy^  which  are  also  com- 
mon to  Western  Tibet^  Afghanistan^  Sind^  and  Beluchistan. 
We  have  largely  availed  ourselves  of  the  excellent  descriptions 
in  these  diagnoses^  though  differing  from  their  truly  learned 
author  in  his  estimate  of  the  influence  of  climate  and  the 
effects  of  variation.  M.  Boissier's  knowledge  of  the  South 
European  and  Mediterranean  flora  is^  we  believe^  unrivalled^ 
and  derived  from  personal  experience  acquired  during  several 
years  spent  in  exploring  indefatigably  the  Spanish^  Orecian^ 
and  Oriental  floras^  of  which  we  have  numerous  representa- 
tives in  India,  and  we  therefore  record  our  dissent  from  the 
views  of  so  great  a  botanist^  en  the  limits  of  species  especially^ 
with  the  most  sincere  respect,  and  with  considerable  diffidence. 

It  would  be  out  of  place  here  to  enumerate  the  European 
and  Mediterranean  Floras  of  which  we  have  made  daily  use ; 
there  are  few  of  them  that  we  have  not  been  obliged  to  con- 
sult, especially  with  reference  to  the  critical  discrimination  of 
plants  belonging  to  such  genera  as  Ranunculus,  Delphinium, 
Aconiium,  etc.^  etc.  So  many  of  these  floras  are  mere  com- 
pilations^ or  made  up  of  local  varieties  ranked  as  species,  or 
studies  of  the  plants  of  particular  areas,  treated  of  without 
reference  to  their  value  as  members  of  the  vegetable  kingdom, 
ibit  we  find  ourselves,  when  studying  any  of  the  large  Euro- 
pean genera,  plunged  into  a  maze  of  difficulties,  to  extricate 
ourselves  from  which  it  has  been  necessary  to  work  out  each 
species  ab  initio,  and  from  a  study  of  all  its  forms.  Koch^s 
'Flora  Germanica^  for  descriptions,  and  Beichenbach's ' Icones' 
for  illustrations,  are  both  accurate  and  usefrd ;  and  in  Yivi- 
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ani's  ^  Flora  of  Dalmatia^  we  have  an  excellent  systematic  and 
descriptive  work^  displaying  enlarged  views  of  the  limits  of 
genera  and  species. 

It  remains  to  allude  to  the  labours  of  writers  on  American 
botany^  to  whom  we  have  been-indebted  in  an  unusually  great 
degree,  considering  the  remoteness  of  that  country  from  In- 
dia. Of  these,  the  'Flora  Boreali- Americana'  of  Sir  Wil- 
liam Hooker,  and  the  unfinished  *  Flora  of  North  America,* 
by  Torrey  and  Gray,  are  books  of  standard  excellence :  the 
plants  described  in  both  these  great  works  having  been  cri- 
tically compared  with  European  specimens,  their  authors  have 
been  enabled  to  throw  great  light  upon  their  distribution^ 
limits,  and  variations,  of  which,  however,  European  botan- 
ists  have  been  slow  to  take  advantage.  Gray^s  'Flora  of 
the  Northern  United  States'  is  another  excellent  systematic 
work;  and  the  '  Illustrations  of  the  Genera  of  North  American 
Plants,'  by  the  same  admirable  botanist,  is  one  of  the  most 
able  and  philosophical  works  in  the  whole  range  of  botanical 
literature,  and  one  to  which  we  have  been  largely  indebted. 

B.  Enumeration  of  Herbaria. 

We  now  proceed  to  enumerate  the  materials  which  we  have 
at  our  disposal  in  the  preparation  of  the  Flora  Indica.  It  is 
not  possible  at  present  to  estimate  with  accuracy  the  number 
of  species  contained  in  each  individual  herbarium,  as  a  critical 
examination  of  every  one  would  be  necessary  for  that  purpose. 
We  have,  however,  endeavoured  to  approximate  to  a  correct 
estimate. 

1.  The  great  Wallichian  Herbarium,  the  history  of  which 
is  well  known  to  all  botanists,  having  been  given  in  detail  in 
the  lithographed  list  of  its  contents,  which  was  distributed 
with  it,  also  in  the '  Plantse  Asiatics  Bariores,'  and  in  the  in- 
troduction to  Wight  and  Amotfs  Prodromus.  The  first  set 
of  this  truly  valuable  collection  was  presented  by  the  East 
India  Company  to  the  Linnean  Society  of  London,  in  whose 
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apartments  it  is  preserved.  As  all  the  duplicates  were  made 
up  into  aets^  ticketed^  and  distributed  at  home  and  abroad^ 
tins  herbarium  has  taken  the  place  of  a  standard  work  of 
reference,  and  it  is  impossible  to  over-estimate  its  value,  or 
tke  importance  of  the  constant  access  which  we  have  enjoyed 
to  its  contents.  The  numbers  attached  to  each  plant  have 
been  so  cited  by  all  monographists,  that  a  reference  to  these, 
in  the  great  majority  of  instances,  suffices  for  the  identifica- 
tion of  the  species;  and  we  have  therefore  constantly  quoted 
die  catalogue  numbers,  carefully  examining  every  specimen 
before  doing  so,  in  order  to  avoid  as  much  as  possible  the  risk 
of  error.  The  distribution  appears  on  the  whole  to  have  i)een 
made  with  much  care,  though  the  limited  time  allotted  to  its 
execution  prevented  that  critical  comparison  without  which 
species  of  difficult  genera  cannot  be  discriminated.  Hence  we 
occasionally  find  two  or  more  species  under  the  same  num- 
ber and  letter,  and  far  more  fi^quently  the  same  species  under 
two  or  more  numbers.  It  is  not  easy  to  say  how  many  spe- 
cies are  contained  in  the  Wallichian  collection ;  but  the  9000 
numbers  may,  we  think,  be  diminished  by  at  least  one-fourth, 
as  Dr.  WaUich,  being  obliged  to  distribute  without  describ- 
ing, very  judiciously  avoided  uniting  apparently  distinct  forms. 
For  the  present  therefore  we  estimate  this  great  collection  at 
between  6500  and  7000  species.  The  named  specimens  of 
this  Herbarium  having  been,  as  we  have  said,  extensively  dis- 
tributed, it  has  been  customary  with  botanists  to  retain  the 
names  given  by  Dr.  Wallich.  We  have  been  careful  to  do 
the  same  ourselves  for  all  otherwise  unpublished  genera  and 
species;  but  where  published  names,  accompanied  with  de- 
scriptions, have  come  in  contact  with  them,  we  have  consi- 
dered it  to  be  our  duty  to  follow  the  generally  recognized  rule 
of  priority,  and  to  retain  the  published  one;  except,  of  course, 
in  cases  where  the  authors  of  these  names  had  habitually 
availed  themselves  of  the  Wallichian  collections,  and  where 
we  feel  justified  in  assuming  that  they  would  wish  to  have 
adopted  the  Wallichian  name  had  they  recognized  the  plant. 
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2.  In  the  herbarium  of  the  British  Museum  there  are  se- 
veral small  collections^  which  are  of  great  importance  to  the 
Indian  botanist,  especially  one  containing  many  of  Loureiro's 
plants,  which  are  not  readily  recognizable,  at  all  events  as  to 
species,  by  the  descriptions  in  the  'Flora  CochinchinensiB/ 
There  are  aUo  a  considerable  number  of  specimens  forwarded 
to  Sir  Joseph  Banks  by  Boxbui^h,  Hamilton,  and  Russell, 
which  are  occasionally  of  use  in  determining  the  species  de- 
scribed by  Roxburgh.  It  contains  also  a  fair  but  not  a  full 
set  of  the  Wallichian  herbarium.  The  British  Museum  also 
contains  Konig's  collections  and  manuscripts,  Kampfer's  Ja- 
pan and  other  plants,  and  Hermann's  herbarium. 

3.  Dr.  Wight's  earlier  collections,  which  were  distributed 
in  1832-3,  have  been  enumerated  in  detail  in  the  '  Prodromus 
Florae  Peninsulse,'  and  have  been  in  part  described  in  that 
work:  Dr.  Wight  went  back  to  India  in  1834,  and  has,  as  we 
have  already  said,  devoted  prodigious  zeal  and  enei^  to  the 
advancement  of  Indian  botany;  he  returned  to  England  in 
1853,  with  enormous  collections,  chiefly  from  the  mountain^ 
ous  parts  of  Southern  India.  To  these  we  have  been  allowed 
the  freest  access ;  and  though  the  mass  of  duplicates  is  as  yet 
only  partially  unpacked,  an  admirably  selected  set  of  speci- 
mens has  enabled  us  to  determine  with  accuracy  all  his  species. 

4.  The  collections  of  Mr.  Griffith  were  made  in  various 
parts  of  India.  Their  contents  may  be  known  by  a  reference 
to  his  posthumous  notes  and  journals,  published  in  Calcutta 
under  the  auspices  of  the  Indian  Government;  in  general 
terms  they  include  collections  from  Malacca,  Tenasserim,  the 
Khasia  Mountains,  and  the  whole  Assam  Valley,  Mishmi 
and  Naga  hills  and  the  upper  Irawadi,  Calcutta,  Bhotan, 
Simla,  Sind,  and  Afghanistan.  It  is  unfortunate  that  these 
fine  herbaria  should  have  been  distributed  promiscuously, 
without  any  determinate  plan,  and  without  any  reference  to  his 
published  notes  and  journals,  which  robs  the  collections  of 
half  their  value,  and  the  journals  of  more  than  half  theirs. 
This  is  the  more  to  be  regretted,  as  Mr.  Griffith's  collections 


I 


INTRODUCTORY    ESSAY.  61 

lere  not  always  made  with  a  view  to  extenave  diatribution, 
ind  he  firequently  could  not  pay  the  necessary  attention  to  the 
preservation  of  specimens  in  a  fit  state  for  fiiture  examina* 
tioDy  devoting  his  time  mainly  to  making  notes^  which  are  of 
extreme  yalne^  and  to  a  certain  extent  obviated  the  necessity 
of  many  specimens.  Of  these  collections  we  believe  one  and 
the  only  complete  set  is  in  Calcutta^  and  was  retained  for  Mr. 
Griffith's  private  nse^  as  containing  the  manuscript  numbers 
leferred  to  in  the  journals;  the  specimens  were  small  and 
poor.  It  is  of  the  utmost  importance  that  this  should  be 
transmitted  to  England  and  deposited  in  some  safe  quartei: 
for  public  access.  The  total  number  of  species  collected  by 
Griffith  is  probably  not  under  9000^  which  is  by  far  the  largest 
nomber  ever  obtained  by  individual  exertions.  Amongst  the 
distribution  of  his  miscellaneous  collections  were  three  conspi- 
cuous ones : — 

a.  Malacca^  Tenasserim^  and  Afghanistan  plants^  distri- 
buted numbered  by  himself.  The  best  sets  of  these  went 
to  the  late  Dr.  Lemann]  and  the  majority  will  form  part  of 
the  Cambridge  University  Herbarium ;  the  Afghan  ones  were 
transferred^  previous  to  Dr.  Lemann's  deceascj  to  Mr.  Ben- 
tham^  and  are  incorporated  with  that  botanist's  extensive  and 
admirably-named  herbarium.  The  second  sets  were  commu- 
nicated by  Mr.  Griffith  to  Sir  William  Hooker's  herbarium. 
Others  were  sent  to  Dr.  Gardner  of  Ceylon,  and  Dr.  Wight 
of  Madras.  Of  these,  Gardner's  were  sold  at  his  death,  when 
Sir  WiUiam  Hooker  purchased  the  Malacca  specimens. 

b.  A  distribution,  through  the  late  Dr.  Lemann,  of  Khasia 
and  Assam  collections ;  of  these,  some  were  formed  by  Mr. 
Griffith,  at  his  own  expense,  and  others,  we  believe,  formed 
part  of  the  Assam  Tea  Deputation  collections,  and  were  due  to 
the  joint  labours  of  Dr.  Wallich  and  himself. 

c.  More  lately  there  has  been  a  distribution  of  Khasia, 
Bhotan,  Mishmi,  Assam,  and  Calcutta  garden  specimens,  and 
of  Doiscellaneous  Palms,  under  the  direction  of  the  East  In- 
dia Company. 
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d.  An  immense  collection  of  Ferns  sent  to  Sir  William 
Hooker  by  Mr.  Griffith. 

We  believe  that  some  of  this  lamented  botanist's  collec- 
tions still  remain  in  the  vaults  of  the  India  House,  but  their 
contents  are  unknown  to  us;  perhaps  they  contain  the  Ira- 
wadi  collections,  and  those  of  Tenasserim  and  Martaban,  which 
are  a  great  desideratum  to  science. 

Now  that  we  are  on  the  subject  of  Mr.  Griffith's  botanical 
labours,  we  feel  it  incumbent  upon  us  to  record  our  sincere 
regret  at  not  being  able  to  quote  regularly  the  posthumously- 
published  drawings  and  observations  of  that  indefatigable  na- 
turalist. It  is  well  known  that  these  manuscripts  were  not 
left  in  a  fit  state  for  publication,  and  that  to  have  edited  them 
properly,  required  a  very  able  and  careful  botanist,  well  versed 
in  the  Indian  flora  especially.  It  is  a  most  unfortunate  cir- 
cumstance for  the  £une  of  Griffith,  and  the  credit  of  all  parties 
concerned,  that  what  has  been  published  is  not  available  for 
the  purposes  of  science.  Even  in  the  folio  volume  on  the 
Palms  of  British  East  India,  the  materials  for  which  were 
lefl  in  a  tolerably  perfect  state,  the  errors  of  all  kinds  are  so 
numerous  and  involved,  that  it  cannot  be  consulted  without 
the  greatest  caution ;  and,  as  we  have  said  above,  the  speci- 
mens distributed,  whether  by  Mr.  Griffith  or  the  East  India 
Company,  not  bearing  the  numbers  of  his  printed  catalogue, 
we  have,  in  an  overwhelming  number  of  instances,  no  means 
of  identifying  his  plants  with  his  notes  of  their  locality,  habit, 
etc.,  except  in  the  rare  instances  where  the  brief  descriptions 
contained  in  his  '  Itinerary  Notes'  enable  us  to  do  so.  Our 
own  opinion  of  Mr.  Griffith's  exertions  and  botanical  attain- 
ments is,  that  he  has  never  been  surpassed  in  India;  and  we 
wish  all  the  more  to  give  publicity  to  this  opinion,  because 
the  circumstances  alluded  to  prevent  that  repeated  acknowledg- 
ment of  the  value  of  his  writings,  which  would  have  appeared 
everywhere  in  our  work,  had  his  own  been  so  edited  as  to 
render  this  possible.  We  cannot  conclude  this  notice  of  his 
labours,  without  a  regret  that  he  was  not  spared,  both  to  edit 
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Us  own  maauBcripts^  and  to  publish  what  he  so  often  men- 
tions to  be  the  great  ultimatum  of  his  labours^  an  accurate 
and  ^ulofiophical  Flora  Indise.  For  such  a  task  he  had  no 
rivals  and  he  justly  appreciated^  in  common  with  all  botanists^ 
the  paramount  importance  of  such  a  work,  (already  far  too 
kmg  ddayed^  considering  the  present  state  of  the  science,)  not 
only  as  being  absolutely  necessary  to  ensure  fiorther  sound 
progress,  but  as  the  only  means  of  checking  that  hasty  publi- 
cation of  Indian  plants  from  imperfect  materials,  which  has 
now  thrown  the  Indian  Flora  into  so  great  confusion. 

5.  The  Parisian  Herbarium  at  the  Jardin  de  Plantes  pos- 
sesses the  valuable  collections  of  the  indefatigable  Jacque- 
mont,  whose  premature  death  deprived  botany  of  an  ardent 
and  enlightened  votary,  whose  labours  would  have  done  much 
to  advance  the  science.  M.  Jacquemont's  collections  were 
made  partly  in  the  Gangetic  plain,  but  mainly  in  the  north- 
west Himalaya,  a  great  part  of  which  was  first  explored  by 
him.  He  entered  the  mountains  at  Massuri,  and  explored 
Garhwal  and  Sirmur,  and  ascended  the  Satlej  into  Kanawer 
and  the  Tibetan  province  of  Piti.  Returning  thence  to  the 
plains,  he  visited  Lahore  and  the  Salt-range  of  the  western 
Punjab,  and  travelled  by  Jelam  and  Bhimbar  to  Kashmir.  In 
this  (at  that  time)  unexplored  province  of  the  Himalaya  he 
spent  a  whole  summer,  and  accumulated  rich  collections. 
Learing  the  mountains,  he  travelled  through  Delhi,  Ajmir, 
and  Nimach,  across  Malwah  to  Bombay,  whence  he  went  to 
Ponah,  on  the  eastern  slope  of  the  range  of  the  Ghats,  and 
there  succumbed  under  repeated  attacks  of  liver-complaint^ 
faronght  on  by  harcUhip  and  reckless  exposure  in  the  pursuit 
of  his  &vourite  science. 

The  journals  of  Jacquemont,  which  were  published  by  the 
French  Government,  bear  ample  testimony  to  his  great  bo- 
tanical attainments.  He  was  evidently  deeply  impressed  with 
the  importance  of  careful  observations  in  geographical  botany, 
and  noted  with  the  utmost  care  the  localities  of  his  plants. 
Had  he  lived  to  work  out  the  result  of  his  own  labours.  Hi- 
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malayan  botany  would  have  long  ago  been  established  on  a 
foundation  of  judiciously  collected  facts;  but  unfortunately 
his  journals^  though  sufficient  to  show  the  ample  means  at 
his  disposal^  were  not  thrown  into  a  shape  in  which  they  are 
available  to  science^  nor  would  it  have  been  possible  to  give 
them  such  a  form  without  the  local  knowledge  which  was  lost 
with  their  collector.  Other  botanists  have  since  traversed  the 
scenes  of  M.  Jacquemont^s  labours^  and^  more  fortunate  than 
he^  have  been  enabled  to  reap  the  well-earned  reward  of  their 
exertions ;  but  let  it  not  be  forgotten  that  a  foreigner  was  the 
first  in  the  fields  and  but  for  his  lamented  decease^  would  have 
stood  in  the  very  foremost  rank  of  Indian  botanists.  We  are 
proud  to  say  that  the  Directors  of  the  Jardin  de  Plantes 
(through  M.  Decaisne's  good  offices)  have  been  so  liberal  as 
to  place  at  our  disposal  a  nearly  complete  set  of  these  truly 
valuable  collections^  which  are  accurately  ticketed^  so  that  the 
exact  localities  are  in  almost  every  case  easily  determined. 
Our  acquaintance  with  many  of  the  districts  where  Jacque- 
mont  travelled^  will  enable  us  to  make  the  best  use  of  this 
valuable  gift,  and  to  give  to  his  discoveries  their  well-merited 
precedence. 

6.  Dr.  Boyle's  extensive  collections  of  Northern  Indian  and 
Himalayan  plants,  formed  the  groundwork  of  his  work  already 
noticed.  A  detailed  account  of  the  districts  investigated  by 
.  Dr.  Boyle,  and  by  his  collectors,  will  be  found  in  the  intro- 
duction to  that  work.  These  \rere  chiefly  the  Jumno-Gran- 
getic  Doab,  the  upper  part  of  the  Gangetic  plain,  and  the 
mountains  of  Garhwal,  Sirmur,  Kanawer,  and  Kashmir.  By 
continental  authors.  Dr.  Boyle's  Himalayan  plants  are  occa* 
sionally  quoted  as  from  Nipal,  a  mistake  which  leads  to  erro- 
neous conclusions,  and  which  therefore  requires  to  be  guarded 
against.  The  original  set  of  Dr.  Boyle's  collections  remains 
in  his  own  possession,  and  he  has  liberally  placed  it  at  our 
disposal  for  examination  and  comparison  with  our  own.  As 
the  specimens  are  named  in  accordance  with  his  work,  we 
have  been  able  in  every  case  to  identify  them.     Dr.  Boyle 
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presented  to  the  Linnean  Society  a  similar  named  set,  a^  com* 
plete  as  possible^  together  mth  all  his  duplicates^  for  the  pur- 
pose of  distribution :  his  intentions  in  this  matter  have^  how- 
mr,  unfortunately  not  yet  been  carried  into  effect, 

7.  Besides  the  herbaria  of  Wallich  and  Boyle^  the  Linnean 
Society  possesses  several  very  valuable  collections  of  Indian 
plants,  which  have  been  of  great  service  to  us.  These  are— 
1.  An  authentic  collection  of  Boxburgh^s  plants,  for  the  most 
part  named.  The  names  are  chiefly  Roxburgh's  earlier  ones, 
but  th^  are  in  all  cases  identifiable  with  those  of  his  Flora 
Indica,  by  means  of  the  coloured  drawings  at  the  India 
House,  of  which  copies  made  by  Sir  William  Hooker,  as  re- 
lated in  detail  in  Wight  and  Amott's  Prodromus,  are  at  our 
disposal.  With  these  means  of  determining  Roxburgh's 
plants,  we  trust  that  few,  if  any,  of  those  contained  in  the 
orders  which  we  have  investigated  will  remain  in  obscurity. 
Seyend  species  not  hitherto  recognized  either  by  Wallich,  or 
by  Wight  and  Amott,  will  be  found  in  the  first  part  of  our 
Flora,  and  the  number  may  be  expected  to  be  increased.  2. 
A  large  collection  of  plants  of  the  Bombay  Presidency,  chiefly 
from  the  neighbourhood  of  Punah,  presented  by  Colonel  Sykes 
to  the  Society.  These  amount  to  nearly  a  thousand  species, 
and  the  specimens,  though  often  indifferent  and  much  injured 
by  insects,  are,  in  general,  capable  of  determination.  3.  The 
Smithian  Herbarium  contains  a  good  many  specimens  from 
Hamilton  and  others,  and  is  valuable  as  a  means  of  deter- 
mining the  species  described  by  Sir  J.  Smith  in  Rees'  Cyclo- 
pedia and  in  the  'Exotic  Botany,^  where  he  has  occasionally 
indicated  new  Indian  plants.  It  is  almost  superfluous  to  add, 
that  the  Linnean  Herbarium  is  the  gem  of  the  Society's  pos- 
sessions. 

8.  The  collection  distributed  by  Captain  Strachey  and  Mr. 
Winterbottom  consists  chiefly  of  the  plants  of  Kumaon  and 
Garhwal,  and  of  those  of  the  adjacent  parts  of  Tibet.  Captain 
Aichard  Strachey  was  appointed  by  the  Indian  Government 
to  make  a  scientific  survey  of  the  province  of  Kumaon,  and 
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was  occupied  on  the  task  about  two  years^  during  which  time^ 
in  addition  to  the  important  investigations  in  physical  science 
which  occupied  his  attention^  he  thoroughly  explored  the  flora 
of  the  province,  carefully  noting  the  range  of  each  species. 
He  was  joined  by  Mr.  Winterbottom  in  1848,  and  they  tra- 
velled together  in  Tibet.  Their  joint  collections,  amounting 
to  2000  species,  were  distributed,  in  1852-3,  to  the  Hookerian 
Herbarium,  the  British  Museum,  the  Linnean  Society,  and 
some  foreign  museums ;  and  the  scientific  results  are  now  in 
course  of  publication.  The  beautiful  preservation  of  the  spe- 
cimens, and  the  fullness  and  accuracy  with  which  they  are 
ticketed,  render  this  herbarium  the  most  valuable  for  its  size 
that  has  ever  been  distributed  from  India ;  and  we  beg  here 
to  record  our  sense  of  the  great  benefit  that  has  been  rendered 
to  botanical  science  by  the  diednterested  labours  of  these  in- 
defatigable and  accomplished  collectors. 

9.  The  herbarium  of  Dr.  Amott  at  Glasgow  is  particularly 
rich  in  Indian  plants,  and  especially  valuable  as  containing  the 
materials  from  which  the  '  Prodromus  Flor»  Peninsulse'  was 
elaborated.  Its  distance  has  |>revented  our  having  it  in  our 
power  to  consult  it  regularly,  but  Dr.  Amott  has  been  good 
enough  to  afford  us  his  assistance  in  making  comparisons  in 
every  case  of  difficulty.  This  has  been  to  us  a  most  mate- 
rial benefit,  bs  we  have  not  hesitated  to  apply  to  him  in  all 
doubtful  points. 

10.  The  extensive  herbarium  of  Mr.  Bentham,  our  greatest 
descriptive  botanist,  has  in  like  manner  been  readily  accessible 
to  us  by  the  kindness  of  its  owner*.  In  addition  to  its  value 
as  an  authentically-named  collection, — ^in  which  respect  it  is, 
we  believe,  in  proportion  to  its  size,  quite  unrivalled, — ^this 
herbariimi  contains  a  number  of  important  contributions  fi*om 
Indian  botanists.  We  have  consulted  it  for  the  orders  in- 
cluded in  the  present  part,  and  hope  to  continue  to  do  so  in 

*  Whilst  these  pages  haye  been  passing  through  the  press,  Mr.  Bentham's 
Herbarium  has  become  the  property  of  the  Boyal  Chirdens  at  Kew,  through  the 
disinterested  liberality  of  its  owner. 
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aB  cases  in  future.  Mr.  Bentham  has  also  been  good  enough 
to  entrust  to  us  his  complete  set  of  Mr.  Edgeworth's  plants^ 
wliich  are  authentically  named  by  that  gentleman^  and  cor- 
rc^nd  with  his  paper  on  North  Indian  plants  in  the  twentieth 
vdnme  of  the  Transactions  of  the  Linnean  Society  of  Lon- 
don. We  have  thus  had  it  in  our  power  to  quote  the  syno- 
nyms of  that  memoir  with  confidence.  The  benefits  which 
we  have  derived  fix>m  Mr.  Bentham's  profound  knowledge 
and  ready  help,  and  the  obligations  we  are  under  to  him,  are 
soch  as  it  is  impossible  adequately  to  express. 

11.  We  have  in  like  manner  to  thank  Dr.  Lindley  for  his 
generous  asaistanoe  in  every  way,  and  for  unlimited  access  to 
kb  valaable  collection,  which  has  enabled  us  to  identify  many 
of  the  species  described  in  the '  Botanical  Begister,'  the '  Jour- 
nal of  the  Horticultural  Society,^  and  other  works  of  this  ex- 
cellent botanist.  Dr.  Lindley^s  herbarium  contains  a  fine  set 
of  Penang  plants,  communicated  by  Mr.  Prince,  and  by  Mr. 
Phillips;  and  numerous  specimens  from  Ceylon  collected  by 
Mr.  Macrae. 

12.  The  Indian  collection  of  Colonel  Munro,  39th  Begi- 
ment,  has  also^  by  the  liberality  of  its  owner,  been  placed  at 
onr  disposal.  Colonel  Munro^s  earlier  collections  were  made 
in  the  Madras  Presidency,  but  after  his  removal  to  Bengal  he 
explored  the  vicinity  of  Agra,  and  made  an  extensive  tour  in 
the  Himalaya  from  Kumaon  to  Simla  and  Kanawer. 

We  cannot  conclude  this  comprehensive  catalogue  without 
an  allusion  to  the  labours  of  Dr.  Falconer,  one  of  the  most  es- 
tiniable,  able,  and  accomplished  of  Indian  botanists ;  to  whose 
fiberaUty  and  good  offices  we  were  in  many  ways  indebted  as 
travellers  in  India,  and  are  still,  as  workers  at  home.  Dr. 
Falconer  was  one  of  the  first  botanists  who  visited  Kashmir 
and  Little  Tibet,  where  he  formed  magnificent  collections,  as 
he  also  did  in  Kumaon  and  the  Punjab,  illustrating  his  speci- 
mens with  voluminous  notes  and  details  of  their  structure  and 
affinities.  His  collections  are,  we  believe,  still  in  the  India 
Honse,  where  they  have  been  for  many  years.    They  consti- 
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tute  the  only  herbarium  of  importance  to  which  we  have  failed 
to  procure  access,  and  we  are  hence  unable  to  do  our  Mend 
that  justice  in  the  body  of  this  work,  to  which,  as  the  disco- 
verer of  many  of  the  plants  described,  he  is  pre-eminently 
entitled. 

13.  The  only  other  extensive  collection  in  Great  Britain  is 
the  Hookerian  Herbarium,  in  which  our  work  is  carried  on. 
This  is  beyond  all  doubt  both  the  richest  and  best-named  her- 
barium in  the  world,  and  it  possesses  the  rare  advantage  of 
containing  an  extensive  series  of  specimens  of  each  species 
from  many  countries  and  collectors,  so  preserved  and  arranged 
that  all  may  be  brought  at  one  time  under  inspection.  For 
these  reasons  (tod  &om  the  extreme  liberality  of  its  owner) 
the  Hookerian  Herbarium  has  been  studied  by  most  mono- 
graphists  at  home  and  abroad,  and  possesses  in  consequence 
an  enormous  proportion  of  authentically-named  specimens^ 
by  Amott,  Asa  Gray,  Bentham,  Boott,  Choisy,  Decaisne,  De 
Vriese,  Grisebach,  Herbert,  Lehmann,  Liebmann,  Lindley, 
Meisner,  Miers,  Miquel,  Moquin-Tandon,  Meyer,  Munro, 
Nees  von  Esenbeck,  etc.  etc.,  and  illustrates  the  published 
works  of  these  and  many  other  botanists,  to  an  extent  that 
no  other  herbarium  does.  It  is  also  enriched  with  many  va- 
luable manuscript  notes,  dissections,  sketches,  and  remarks 
by  its  possessor,  and  by  M.  Planchon,  who  was  for  some 
years  its  curator.  It  would  be  out  of  place  here  to  give  a 
history  of  the  rise  and  progress  of  the  Hookerian  Herbarium, 
or  of  the  sources  from  which  it  is  mainly  derived;  though 
this  would  form  a  most  interesting  contribution  to  the  litera- 
ture of  the  science,  and  would  include  a  history  of  the  progress 
of  systematic  and  descriptive  botany  during  the  last  half-cen- 
tury. It  is  especially  rich  in  Indian  plants ;  and  an  enumera- 
tion of  these,  which  is  necessary,  as  they  constitute  a  large 
part  of  our  materials,  will  give  the  reader  an  idea  of  the  na- 
ture  of  the  abundant  sources  from  which  its  riches  are  de- 
rived. The  Indian  portion  of  the  Hookerian  Herbarium  com- 
prises the  undermentioned  collections. 
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1.  A  good  set  of  the  Wallichian  Herbarium^  and  some  col- 
lections  communicated  by  Dr.  Wallich  from  Nipal^  previous 
to  his  first  visit  to  England. 

2.  Dr.  Wight's  Peninsular  collections^  distributed  in 
1832-33. 

3.  General  and  Mrs.  Walker's  very  extensive  Ceylon  collec* 
tions^  and  a  smaller  herbarium  from  Simla. 

4.  Dr.  Gardner's  Ceylon  and  Nilghiri  plants^  both  nume- 
rons  and  good. 

5.  Major  Champion's  Ceylon  plants^  presented  by  him  in 
1852^  along  with  his  whole  Herbarium. 

6.  Laige  collections  of  Ceylon  plants  from  Mr.  Thwaites. 
These  are  in  course  of  publication  by  that  botanist^  who  suc- 
ceeded Mr.  Gardner  as  superintendent  of  the  Botanic  Gardens 
of  Peradenia,  and  who  is  now  actively  and  ably  investigating 
the  flora  of  the  island. 

7.  Mr.  Griffith's  Malacca^  Tenasserim^  Khasia^  Assam^ 
Mishmi,  Bhotan^  and  Afghan  pl&nts. 

8.  Hohenacker's  Nilghiri^  Kuj^^  and  Canara  plants^  col- 
lected by  the  Bev.  Mr.  |||ii—iA  and  others^  and  named  by 
Professor  Miquel.  ^B^ 

9.  Admiral  Sir  Frederic  Adams'  Nilghiri  plants  (a  small 
collection). 

10.  Sir  William  Norris's  Penang  and  Malacca  plants :  an 
exodlent  collection. 

11.  Mr.  Prince's  Penang  plants. 

12.  Mr.  Lobb's  Malacca^  Tenasscrim^  Eiiasia^  and  Malabar 
coUections.  Mr.  Lobb  collected  in  the  service  of  Mr.  Veitch, 
the  eminent  nurseryman  of  Exeter ;  his  Khasia  and  Malacca 
collections  are  very  numerous. 

13.  Mr.  Cuming's  Malacca  plants. 

14.  The  Bev.  Mr.  and  Mrs.  Mack  communicated  beautiful 
collections  from  Assam  and  the  Khasia  mountains. 

15.  Colonel  Jenkins'  and  Mr.  Masters'  Assam  plants.  These 
formed  immense  collections^  made  in  various  parts  of  the  As- 
sam valley,  chiefly  in  the  neighbourhood  of  Gowhatty. 
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16.  Mr.  Simon's  Assam  and  Ehasia  collections  consist  of 
numerous  and  well-preserved  specimens. 

17.  Mr.  Law's  very  valuable  and  extensive  collections  from 
Bombay^  Tanna^  Dharwar,  and  Belgaum  contain  probably 
about  1500  species. 

18.  Mr.  Dalzell's  extensive  collections  from  the  southern 
Concan  and  Canara^  many  of  which  have  been  published  by 
him  in  a  valuable  series  of  papers  printed  in  the  ^  London 
Journal  of  Botany.' 

19.  Mr.  Gibson's  rich  herbarium^  chiefly  collected  in  the 
Concan  and  Dekhan. 

20.  A  few  Bombay  plants^  from  Mr.  Nimmo. 

21.  Dr.  Stocks's  extremely  valuable  collections  from  Sind 
and  Beluchistan^  amounting  to  about  1500  species. 

22.  Captain  B.  Strachey  and  Mr.  Winterbottom's  magni- 
ficent  herbarium,  already  described. 

23.  The  Countess  of  Dalhousie's  extensive  Simla  collection^ 
formed  when  the  late  Earl  of  Dalhousie  was  Commander-in- 
Chief.     Also^  a  small  Fenang  collection  by  the  same  lady. 

24.  Major  Madden's  Simla  and  Kumaon  plants :  numerous 
and  excellent  specimens. 

25.  Jacquemonf  s  superb  collections  already  alluded  to. 

26.  Major  Vicary's  small  but  very  valuable  herbarium^ 
containing  many  scarce  plants  from  Qorakpur,  the  Punjab^ 
Peshawer,  Sind,  etc. 

27.  Mr.  Edgeworth's  collections  made  since  his  return  to 
India  in  1847;  these  contain  his  Bandelkand  plants,  and  a 
very  complete  Multan  herbarium;  also  some  of  his  Hima- 
layan plants  published  in  the  Linnean  Society's  Transactions. 

28.  Captain  Simpson's  Simla  and  Khasia  plants,  presented 
by  the  late  Mr.  Fielding. 

29.  Mr.  Winterbottom's  valuable  and  beautifuUy  preserved 
herbarium  from  Kashmir,  Balti,  Hasora,  and  Gilgit :  it  con- 
tains excellent  specimens  and  much  novelty. 

30.  A  small  miscellaneous  collection  from  Colonel  Munro. 

31.  Dr.  Fleming's  interesting  collection  from  the   Salt- 
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Range  of  the  Punjab^  and  another  from  the  Marri  hills  be- 
tween the  Jelam  and  the  Indus. 

32.  Mr.  Lance's  Kashmir  and  Tibet  collections^  communi- 
cated through  Mr.  Edgeworth. 

33.  Dr.  Jameson's  collections  from  Massuri  and  the  Saha- 
lanpiar  Gardens. 

As^  however^  we  are  so  lai^ly  indebted  to  the  floras  of  coun- 
tries bordering  upon  India  for  the  elucidation  of  our  Flora^  it 
ia  necessary  to  add  that  the  Hookerian  Herbarium  is  as  rich 
m  proportion  in  the  plants  of  surrounding  countries  as  it  is  in 
Indian.    Of  these^  the  most  important  are  the  following : — 

A.  From  the  Malayan  Archipelago  and  China. 

1.  Cuming's  magnificent  Philippine  Island  collections^  con- 
taining about  3000  species. 

2.  Lobb's  Jaya^  Borneo^  and  Philippine  plants^  which  are 
rery  numerous  and  in  excellent  preservation. 

3.  Extensive  Javanese  collectiQUfi^  communicated  by  Pro- 
fessors De  Yriese  and  Miquel. 

4.  Zollinger's  Javanese  plants. 

5.  Spanoghe's  plants  from  Java  and  Timor  (not  numerous). 

6.  Professor  Blume  has  communicated  authentically-named 
specimens  of  a  very  few  Javanese  and  Molucca  natural  orders : 
these  are  extremely  valuable^  especially  the  AnonacetB  and 

7.  Mr.  Motley's  extensive  Borneo  collections. 

8.  Mr.  Lowe's  small  collection  from  the  same  island. 

9.  Dr.  Seemann's  Malayan  and  Chinese  collections. 

10.  Major  Champion's  Hongkong  herbarium^  which  has 
been  described  by  Mr.  Bentham  in  the  '  Florula  Hongkong- 
ensis'  in  Hooker's  Kew  Journal. 

11.  Mr.  Milletf  s  Macao  plants. 

12.  The  Rev.  Mr.  Vachell's  Chinese  collections. 

13.  Captain  Beechey's  plants  fixim  China^  collected  by 
Messrs.  Lay  and  CoUie^  and  described  in  the  ^Botany  of 
Beechey's  Voyage.' 
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14.  Mr.  Fortune's  Chinese  collections. 

B.  From  countries  to  the  west  and  north  of  India. 

1.  Very  complete  collections  made  by  Russian  botanists  in 
Siberia^  the  Altaic  North  China,  Dahuria,  and  indeed  in  the 
whole  of  the  Russian  possessions  in  Asia,  chiefly  from  Lede- 
bour,  Prescott,  Bunge,  Turczaninow,  Fischer,  Meyer,  etc.  etc. 

2.  Karelin  and  Kirilow's  Soongarian  and  Alatau  plants. 

3.  Szovitz's  North  Persian  and  Caspian  plants. 

4.  Aucher-Eloy's  complete  collections  from  various  parts  of 
Persia,  Asia  Minor,  Arabia,  and  the  Levant. 

5.  Colonel  Chesney's  Euphrates  plants. 

6.  Mr.  Loftus's  small  collection  from  Assyria. 

7.  Kotschy's  very  extenuve  and  beautiftd  North  and  South 
Persian  collections,  chiefly  named  by  M.  Boissier,  and  hence 
of  very  great  value. 

8.  Asia  Minor  and  Kurdistan  plants  from  various  collectors. 

To  these  very  ample  materials  already  existing  in  this  coun- 
try have  to  be  added  our  own  collections,  which  we  estimate 
at  about  8000  species  (including  Cryptogamic  plants),  and  an 
immense  number  of  duplicates.  Many  of  the  species  were 
gathered  in  numerous  localities,  so  that  we  have  it  in  our 
power  to  compare  specimens  from  a  great  diversity  of  climates 
and  soils.     They  may  be  divided  into  five  groups : — 

1.  Dr.  Thomson's  collections  made  in  the  plains  of  North- 
west India,  between  1842  and  1847,  chiefly  in  Rohilkand, 
Lodiana,  and  the  Punjab,  which  amount  to  about  1000  species. 

2.  Dr.  Thomson's  Himalayan  collections,  partly  collected  in 
Kumaon  and  Garhwal  during  short  visits  to  these  provinces 
in  1844  and  1845,  but  mainly  consisting  of  the  herbarium 
collected  during  a  Government  mission  in  the  north-west  Hi- 
malaya and  Tibet,  in  1847, 1848, 1849,  in  the  course  of  which 
he  visited,  in  1847,  Simla,  Kanawer,  Piti;  and  in  1848  Kash- 
mir and  the  Panjab  Himalaya,  Ladak,  and  the  Karakoram 
Pass.  The  summer  of  1849  he  spent  at  Simla  and  Ladak. 
These  amount  to  rather  more  than  2500  species. 


INTRODUCTORY    ESSAY.  73 

3.  Dr.  Hooker's  collections,  made  during  a  botanical  mission 
to  India  in  the  years  1848,  1849,  1850,  under  the  auspices 
of  the  Commissioners  of  Woods  and  Forests.     Starting  from 
Calcutta,  Dr.  Hooker  proceeded  first  to  Behar,  ascended  the 
Soane  valley  and  crossed  the  Kymor   range   to  Mirzapur, 
descended  the  Ganges,  and  proceeded  to  Sikkim.      The  col- 
lections made   in   Behar  and  the  Gangetic   valley   amount 
to  about  1000  species.     Dr.  Hooker  spent  the  summer  of 
1848  and  the  greater  part  of  1849  in  the  Sikkim  and  the 
East  Nipal  Himalaya,  during  which  he  botanized  the  whole 
country  firom  the  plains  to  the  Tibetan  frontier,  and  accumu- 
lated an  herbariimi  of  3500  species.     In  December,  1849,  he 
was  joined  by  Dr.  Thomson  at  Doijiling,  and  they  proceeded 
together,  in  May,  1850,  to  the  Khasia  hills,  where  the  sum- 
mer was  spent :  the  joint  collection  amounting  to  about  3000 
species.     In  November  of  that  year  they  visited  Silhet  and 
Cachar,  descended  the  Megna  to  the  Bay  of  Bengal,  and  pro- 
ceeded to  Chittagong,  returning  by  the  Sunderbunds  to  Cal- 
cutta^ where  they  embarked  for  England ;  this  journey  yielded 
about  1000  species. 

4.  A  lai^e  herbarium  of  Peninsular  plants  formed  by  Dr. 
Thomson's  brother,  the  late  Gideon  Thomson,  of  Madras, 
mainly  by  means  of  collectors.  It  amounts  to  nearly  2000 
species,  gathered  partly  in  the  plain  of  the  Carnatic  (chiefly 
in  the  neighbourhood  of  Madras),  and  partly  in  the  Nilghiri 
and  Ciirg  mountains,  and  in  the  Courtalam  hills. 

5.  Several  collections  which  were  liberally  presented  to  us 
in  India.  These,  though  not  extensive,  were  often  extremely 
valuable,  being  illustrative  of  little  known  regions.  From  Dr. 
Jameson  we  received  Saharunpur  and  Massuri  plants ;  from 
Dr.  Fleming  a  collection  from  the  Salt-range  of  the  Panjab ; 
firom  Dr.  Grant,  a  small  herbarium  of  Kanawer  plants ;  from 
Lieutenant  Parish,  a  set  of  specimens  from  the  hills  of  Mandi 
and  Kulu  (in  the  Panjab  Himalaya) ;  and  from  Mr.  Simons 
several  hundred  Assam  species. 

As  aU  our  own  materials  were  selected  with  a  view  to  future 
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publication^  no  pains  were  spared  to  render  them  as  perfect 
an  illustration  as  possible  of  the  flora  of  their  several  districts. 
For  this  purpose  aberrant  forms  and  varieties  were  carefully 
collected,  and  a  great  many  specimens  were  dried  of  each 
species.  Great  attention  was  paid  to  the  ticketing  of  the 
specimens,  so  as  to  certify  the  locality  and  elevation  from 
which  they  were  obtained.  In  Sikkim  and  the  Kha^ia  hills 
500  large  specimens  of  wood  were  cut ;  and  Palms,  Pandani, 
Bamboos,  tree-ferns,  etc.,  were  preserved  entire;  whilst  the 
flowers  and  fruits  of  more  than  1000  species  were  preserved 
in  spirits.  Many  notes  and  dissections  were  also  made  on 
the  spot ;  and  we  have  the  ftirther  assistance  of  a  series  of 
coloured  drawings  and  dissections  (of  upwards  of  1000  spe- 
cies) taken  by  Dr.  Hooker  from  the  live  plants,  and  of  a  valu- 
able portfolio  of  upwards  of  500  drawings  of  Sikkim  plants, 
executed  at  Dorjiling  by  native  artists,  under  the  superin- 
tendence and  at  the  expense  of  our  enlightened  and  lamented 
friend,  the  late  J.  F.  Cathcart,  Esq.  of  the  Bengal  Civil  Ser- 
vice, very  much  in  ftirtherance  of  our  botanical  labours.  This 
has  been  presented  to  the  Rew  Museum  by  the  liberality  of 
his  surviving  sister. 

V.  Sketch  of  the  Meteorology  of  India. 

Climate  is  an  extremely  important  element  in  the  geogra- 
phical distribution  of  plants ;  and  though  it  is  not  necessary 
to  dwell  at  any  great  length  upon  the  general  principles  of 
Meteorology,  an  outline  of  these,  as  they  are  brought  into 
operation  in  India,  is  requisite  for  the  correct  understanding 
of  the  transitions  of  vegetation  in  dififerent  parts  of  that 
country.  The  phenomena  of  climate  in  a  particular  area,  are 
well  known  to  depend  not  only  on  its  latitude,  but  also  on 
the  configuration  of  its  surface  and  on  its  position  relative  to 
the  ocean,  upon  the  direction  of  the  mountain-chains  and 
their  elevation  above  the  lever  of  the  sea,  and  upon  the 
course  of  the  winds.     Temperature  and  humidity,  the  two 
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grand  elements  which  give  the  character  to  the  climate^  react 
naturally  upon  one  another^  so  that  it  is  not  easy  to  deter- 
mine which  is  the  cause  and  which  the  effect. 

For  all  practical  purposes  we  may  regard  the  sun  as  the 
sole  source  of  the  temperature  of  the  surface  of  the  globe. 
If  the  surface  of  our  planet  were  uniform^  the  sun's  heating 
power  would  be  directly  proportional  to  his  altitude,  and  the 
mean  temperature  would  diminish  equably  in  receding  from 
the  equator.  A  variety  of  circumstances  disturb  this  regular 
gradation  of  temperature.  These  are — 1.  The  more  rapid 
heating  and  cooling  of  land  than  sea,  which  arises  in  a  great 
measure  from  the  heat  being  gradually  diffused  throughout 
the  ocean  (by  means  of  oceanic  currents),  the  hot  water  from 
the  tropics  being  thus  carried  into  temperate  regions,  while 
the  cold  water  of  the  Arctic  seas  occupies  its  place.  Proxi- 
mity to  the  ocean,  therefore,  promotes  uniformity  of  tem- 
perature.— 2.  The  elevation  of  the  land  above  the  level  of 
the  aea.  The  sun's  heating  power  is  rather  augmented  at 
great  elevations;  but  a  diminution  of  temperature  at  high 
levels  is  caused  by  the  rarefaction  of  the  air,  and  is  a  conse- 
quence of  the  law  according  to  which,  the  specific  heat  of  the 
atmosphere  increasing  inversely  with  its  density,  its  sensible 
heat  becomes  absorbed  as  it  expands.  As  this  law  is  universal, 
it  follows,  that  when  a  current  of  air  ascends  or  descends,  its 
temperature  is  changed  to  an  amount  exactly  proportional  to 
the  change  of  level ;  and  it  is  only  when  such  a  current  is 
hotter  than  the  normal  temperature  of  the  place  whence  it 
ascends,  that  it  is  a  warm  wind  at  a  higher  level. — 3.  The 
presence  or  absence  of  clouds.  These  intercept  the  solar  rays 
during  the  day,  and  tend  to  keep  the  ground  cool.  During 
the  night,  on  the  contrary,  clouds  intercept  the  radiation  of 
the  heat  accumulated  in  the  earth  during  the  day,  and  tend 
to  keep  the  ground  warm.  A  cloudy  climate  is  hence  an 
equable  one,  having  comparatively  cool  days  and  warm  nights, 
cool  summers  and  mild  winters. 

When  the  sky  is  clear,  the  air  in  contact  with  the  earth 
becomes  warmed  by  radiation  from  its  heated  surface;  and 
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being  expanded  and  made  lighter^  it  immediately  ascends^  its 
place  being  supplied  by  air  from  colder  regions.     Thus,  since' 
no  two  places  have  the  same  temperature,  and  since  the  tem- 
perature constantly  changes,  even  in  the  same  place,  the  at- 
mosphere is  kept  in  constant  motion. 

As  the  amount  of  aqueous  vapour  which  is  capable  of  re- 
maining suspended  in  the  atmosphere  is  directly  proportional 
to  the  temperature,  ascending  currents  of  air  finally  become 
so  cooled  that  condensation  or  precipitation  takes  place ;  and 
the  nearer  to  saturation  the  air  is  before  it  begins  to  ascend, 
the  sooner  it  will  reach  a  sufficiently  low  temperature  for 
condensation.  We  can  therefore  understand  why  mountain- 
chains  (which  impede  the  direct  course  of  the  currents,  and 
force  them  to  ascend)  cause  precipitation  of  the  moisture  of 
an  atmosphere  which  has  already  traversed,  without  any  con- 
densation, a  great  extent  of  level  country. 

The  direction  of  the  wind  is  primarily  dependent  upon  the 
sun's  position,  and  is  a  very  complex  phenomenon,  in  conse- 
quence of  the  perfect  fluidity  of  the  air.  On  the  open  sea,  at 
a  sufficient  distance  &om  land  to  escape  its  influences,  the 
trade-winds,  owing  to  the  intertropical  heat,  blow  with  great 
regularity  towards  the  equator,  or  rather  towards  a  point  im- 
mediately under  the  sun's  position,  varying  therefore  with  the 
season  of  the  year.  Their  direction  is  not  due  north  and 
south,  but  more  or  less  towards  the  west.  This  is  in  conse- 
quence of  their  retaining  the  momentum  proper  to  the  lati- 
tude whence  they  start,  in  their  advance  towards  the  equa- 
tor, where  the  motion  of  a  point  on  the  earth's  surface  (due 
to  its  revolution  round  its  own  axis)  is  a  maximum.  They 
therefore  lag  behind,  as  it  were,  and  appear  to  blow  from 
the  north-east  in  the  northern  hemisphere,  and  from  the 
south-east  in  the  southern  hemisphere.  The  presence  of 
land  interferes  with  the  regularity  of  the  trade- winds;  and 
where  it  occurs  in  large  masses,  it  becomes  so  much  more 
heated  than  the  ocean,  that  it  attracts  the  aerial  currents  to- 
wards itself,  and  heucc  completely  changes  the  direction  of 
the  wind. 
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The  whole  of  Continental  India  lies  north  of  the  equator, 
tnd  considerably  more  than  half  of  its  area  north  of  the 
Tropic  of  Cancer,  whose  position  very  nearly  corresponds 
widi  the  base  of  the  peninsula  of  Hindostan.  Proceeding 
northwards  from  the  tropic,  there  is  no  sea  nearer  than  the 
Arctic  Ocean;  but  as  we  advance  towards  the  equator  the 
width  of  the  land  gradually  diminishes  both  in  the  Madras 
and  Malayan  peninsulas.  It  may  be  observed  also,  that  due 
south  of  India,  the  ocean  extends  without  interruption  be- 
yond the  Antarctic  Circle,  while  to  the  eastward,  not  only 
on  the  equator  but  in  the  southern  hemisphere,  there  is 
much  land.  The  Eastern  Archipelago,  from  consisting  of 
large  islands,  separated  by  belts  of  sea,  possesses  a  humid  and 
equable  dimate ;  but  the  great  continent  of  Australia,  being  a 
vast  expanse  of  low  land,  becomes  enormously  heated  when 
the  snn  is  in  the  southern  hemisphere,  and  presents  extremes 
of  climate.  To  the  westward  the  coast-line  of  Beluchistan 
continues  somewhat  north  of  the  tropic  till  it  enters  the  Per- 
sian Gulf;  but  the  great  continent  of  Arabia  advances  far 
within  the  tropic ;  while,  a  little  further  west,  Africa  extends, 
oninterrupted  by  sea,  far  into  the  south  temperate  zone.  From 
this  relative  position  of  land  and  sea,  it  is  evident  that  the 
whole  of  the  rain  which  falls  in  India  must  be  derived  from 
the  southward  or  eastward,  and  that  those  parts  only  can  be 
subject  to  heavy  rains,  towards  which  the  sea- wind  blows. 

The  maps  of  the  monthly  isothermals*,  recently  published 
by  Dove,  enable  us  to  trace  with  considerable  accuracy  the 
periodical  changes  of  temperature  throughout  India  and  the 
neighbouring  countries.  An  inspection  of  these  maps  shows 
OS  that  in  January  the  isothermal  lines  in  the  northern  he- 
misphere are  nearly  parallel  to  the  equator,  but  that,  in  the 
aouthem,  Africa  and  Australia  are  pretematurally  hot.  Till 
the  vernal  equinox,  the  equator  of  heat  (or  that  line  from 
which  the  temperature  diminishes  both  towards  the  north  and 
towards  the  south)  lies  south  of  the  terrestrial  equator ;  but 

•  See  Maps  of  laothennals  appended  to  this  Essay. 
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after  the  beginning  of  April,  it  advances  rapidly  into  the 
northern  hemisphere,  and  two  defined  regions  of  excessive 
heat  (86°  Fahr.)  occur,  one  in  Africa,  and  a  smaller  one  in 
the  peninsula  of  India.  In  May  and  June  the  equator  of 
heat  lies  in  India  considerably  north  of  the  tropic,  and  the 
two  regions  of  excessive  heat,  becoming  united,  extend  unin- 
terruptedly from  North  Africa,  across  Arabia  and  Persia,  over 
all  India  west  of  the  Bay  of  Bengal.  In  July,  a  still  hotter 
area  occurs  in  Nubia  and  Arabia,  and  Northern  India  is  very 
little  inferior  in  temperature,  whilst  Southern  India  becomes 
cooled ;  the  heat  throughout  India  being  modified  by  the  ac- 
cession of  the  rains.  In  this  month  the  isotherms  in  all  parts 
of  Asia  are  much  curved,  the  convexity  being  towards  the 
north ;  and  the  amount  of  curve  increases  towards  the  north- 
em  part  of  the  continent. 

In  August  the  equator  of  heat  passes  through  Northern 
India,  which  is  still  occupied  by  the  rapidly  contracting  region 
of  excessive  heat.  In  September  and  October  the  equator  of 
heat  advances  rapidly  towards  the  south,  and  in  November 
it  has  entirely  left  India,  and  corresponds  almost  exactly  with 
the  terrestrial  equator,  while  the  region  of  excessive  heat  lies 
in  the  Indian  Archipelago  over  Borneo  and  New  Guinea. 

We  see  therefore  that  from  the  vernal  to  the  autumnal 
equinox  a  great  part  of  India  is  pretematurally  hot,  but  that 
from  October  to  February  (inclusive)  it  is  comparatively  cool, 
and  at  the  same  time  the  continents  of  Africa  and  Australia 
become  pretematurally  hot.  During  the  summer  months 
therefore,  or  the  hot  season  as  it  is  commonly  called  in  India, 
the  wind  blows  from  the  south  towards  the  iiorth,  while  in 
the  winter  or  cold  season  it  blows  irom  north  to  south.  At 
both  seasons  these  directions  axe  often  modified  by  local  causes, 
besides  being  uniformly  afiected  by  the  earth^s  rotation,  and 
by  the  heating  and  cooling  of  the  continent. 

The  monsoons  or  periodical  winds  are  known  in  the  Indian 
Ocean,  and  indeed  generally  throughout  India,  by  the  name 
of  the  south-west  and  north-east  monsoon,  these  being  their 
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directions  at  sea.  At  the  commencement  of  the  Temal  equi- 
nox, the  south- west  monsoon  is  very  local  in  its  character^ 
the  heat  being  greatest  over  a  small  region  in  southern  India. 
At  the  same  time  Arabia  and  the  countries  east  of  Persia  are 
much  heated^  and  cause  a  southerly  wind  to  blow  from  the 
ocean  west  of  India^  towards  Persia  and  Afghanistan^  while 
an  east  wind  blows  up  the  valley  of  the  Ganges.  After  April 
the  northern  parts  of  India  become  much  hotter^  and  the  di- 
rection of  the  southerly  monsoon  is  remarkably  influenced^ 
«3  has  been  weU  pointed  out  by  Dove^  by  the  great  heat  of 
Kbet,  Siberia^  and  Tartary,  which,  in  consequence  of  their 
cloudless  climate,  aoquire  an  almost  tropical  temperature  dur- 
ing the  summer  months,  and  attract  the  currents  northwards. 
I.  The  sotUh-west  or  summer  monsoon.  This,  in  almost  all 
parts  of  India,  is  a  sea  wind,  and  is  therefore  loaded  with  va- 
pour. On  the  west  coast  of  the  Madras  Peninsula  it  comes 
in  contact  with  the  range  of  mountains  called  the  Western 
Ghats,  upon  which  it  deposits  9.  great  part  of  its  moisture ; 
in  its  further  course  it  meets  with  no  greater  elevation  in 
southern  India,  the  eastern  parts  of  wliich  are  comparatively 
diy.  On  the  coasts  of  Orissa  and  Bengal  the  direction  of  this 
wind  is  more  to  the  north,  from  the  heating  of  the  continent 
to  the  north  and  north-west,  and  much  moisture  is  deposited 
on  the  mountains  of  these  provinces.  In  northern  India  the 
rainy  season  commences  later  than  in  the  Peninsula,  because 
it  is  not  till  Jrme  that  the  sim  acts  sufficiently  energetically 
on  the  Tibetan  mountains  and  the  plains  of  temperate  Asia 
to  attract  in  that  direction  the  full  force  of  the  monsoon. 
This  wind,  after  passing  over  the  plains  of  Bengal,  comes  in 
contact  with  the  Khasia  mountains,  upon  which,  and  upon 
the  whole  chain  of  the  Himalaya,  it  discharges  itself  in 
heavy  rains  diminishing  in  amount  as  we  advance  westward, 
with  the  increasing  distance  from  the  sea.  At  Calcutta  the 
wind,  during  the  whole  of  the  monsoon,  from  April  onwards, 
blows  from  the  east  of  south,  but  after  the  beginning  of  Au- 
gust, when  the  great  rain-fall  in  eastern   Bengal  has  con- 
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siderably  lowered  the  temperature  of  that  province,  (the  arid 
plains  of  the  Panjab,  however,  remaining  excessively  heated,) 
it  becomes  S.S.E.,  and  in  September  still  more  easterly. 

In  the  eastern  (Malayan)  peninsula  it  is  probable  that  the 
direction  of  this  monsoon  is  nearly  from  south  to  north ;  but 
more  detailed  information  is  required  to  enable  us  to  under- 
stand the  precise  course  of  the  aerial  current  in  all  parts  of 
that  Peninsula.  At  the  commencement  of  the  monsoon  the 
wide  and  open  valley  of  the  Irawadi  seems  to  act  as  a  local 
source  of  attraction,  to  which  the  wind  blows  from  both 
oceans.  At  a  later  season,  the  elevated  temperature  of  the 
plain  of  the  Ganges  and  the  Tibetan  valley  of  the  Brahma- 
putra overpowers  that  influence,  and  the  main  atmospheric 
current  flows  over  the  mountains  south  of  Assam  and  as- 
cends the  valleys  of  both  these  rivers  in  a  north-westerly  di- 
rection. 

II.  The  north-east  or  mnter  monsoon.  As  a  consequence 
of  what  we  have  stated,  after  the  autumnal  equinox,  the  great 
mass  of  the  Himalaya  becomes  intensely  cold,  and  the  whole 
of  the  continent  comparatively  cool,  while  the  southern  hemi- 
sphere gets  powerfully  heated.  The  north-east  monsoon, 
which  results  from  this  distribution  of  temperature,  is  the 
effect  of  a  distant  attraction,  and  therefore  blows  with  great 
regularity.  It  is  everywhere  a  land  wind,  except  in  the  Ma- 
layan Peninsula  and  on  the  coast  of  the  Carnatic.  In  Ma- 
laya it  blows  over  a  great  extent  of  sea,  and  is  therefore  very 
rainy ;  but  in  the  Carnatic  the  width  of  sea  is  not  great,  so 
that  the  rain-fall,  though  well  marked,  is  less,  and  terminates 
long  before  the  end  of  the  monsoon,  probably  from  the  wind 
acquiring  a  more  directly  southerly  direction,  after  the  sun 
has  reached  the  southern  tropic. 

The  current  which  flows  towards  the  southern  hemisphere 
as  the  north-east  monsoon,  is  replaced  by  an  upper  one  which 
flows  northward.  It  is  from  this  northerly  current,  which 
arrives  moisture-laden  from  the  southern  ocean,  that  are  de- 
rived the  winter  snows  of  the  Himalaya  and  of  the  mountains 
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of  A%haniat4Wi,  and  the  winter  rainB  of  the  lower  hills  and  of 
diejdains  at  the  foot  of  the  mountains.  These  last  are  irre- 
gular in  amount  and  period^  and  dependent  perhaps  on  local 
<lBtaibances  of  the  great  current,  the  causes  of  which  are 
itill  obscure  and  require  careful  investigation.  During  the 
sooth-west  monsoon,  a  similar  return  current  from  Siberia 
and  Tartary  probably  flows  almost  uniformly  from  the  north- 
ward at  a  very  great  elevation,  and  joins  the  ascending  cur- 
rent from  the  plains  of  India. 

When  the  causes  and  direction  of  the  periodical  winds  are 
cleaily  indicated,  there  is  no  difficulty  in  understanding  why 
it  is  that  in  some  parts  of  India  the  climate  is  always  moist, 
both  monsoons  being  rainy,  while  in  others  one  monsoon  only 
is  rainy,  and  in  others  again  there  is  no  rain  at  any  period  of 
the  year.  The  only  permanently  rainy  province  is  the  Ma- 
layan peninsula,  and  the  only  absolutely  arid  ones  are  Sind 
and  the  neighbouring  deserts  of  the  Panjab.  Throughout  the 
greater  part  of  India  one  monsoon  is  rainy,  and  that  gene- 
faiiy  the  south-west  one,  blowing  from  May  or  June  till  the 
end  01  September. 

The  amount  of  rain  varies  prodigiously  in  difierent  parts  of 
India,  from  almost  none  to  six  hundred  inches,  but  the  details 
must  be  reserved  for  notice  imder  the  several  districts.  It 
is  very  essential  to  bear  in  mind  that  the  rain-fall  affords  no 
direct  criterion  of  the  humidity  of  any  climate,  for  the  atmo- 
sphere may  be  saturated  with  moisture  without  any  preci- 
pitation taking  .place.  The  influence  upon  vegetation  of  the 
vapour  suspended  in  the  air,  and  thus  brought  in  contact  with 
every  surface  of  the  foliage,  is  most  important,  and  can  only 
be  ascertained  by  means  of  daily  observations  with  the  hy- 
grometer. This  instrument  is  indeed,  generally  speaking,  of 
&r  more  importance  to  the  botanist  than  the  thermometer  j 
the  distribution  of  tropical  plants  especially,  in  so  far  as  it  is 
influenced  by  climate,  being  so  by  its  moisture*. 

*  To  make  our  meaning  clearer,  we  may  say  that  any  part  of  the  tropics  is 
hot  enough  for  the  growth  of  a  tropical  plant,  but  that  whole  natural  orders, 
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The  normal  mean  temperature  of  the  equator  is  stated  1 
Dove  to  be  a  very  little  below  80°^  but  this  is  somewlu 
exceeded  in  many  parts  of  continental  India.     The  normi 
mean  temperature  scarcely  diminishes  at  all  between  0°  am 
10°  N.  lat.     Between  10°  and  20°  it  diminishes  2i°;  betwe^ 
20°  and  30°,  7°;  and  between  30°  and  40°,  13-3°.     In  20°  N, 
lat.  therefore  the  diminution  may  be  estimated  at  about  halt 
a  degree  of  temperature,  and  in  30°  N.  lat.  at  1°  of  tempera*^ 
ture,  for  a  degree  of  latitude.     In  India,  however,  the  meani 
temperature  does  not  diminish  so  rapidly,  owing  to  the  in*^ 
crease  of  the  mass  of  land  to  the  northward,  which,  as  hi 
been   shown,  becomes  excessively  heated  in  summer.      The! 
normal  di^euce  of  temperatax«  between  Bummer  and  winter 
is  least  at  the  equator,  and  increases  with  the  latitude ;  and 
this  effect  is  enhanced  in  India  by  the  increase  in  the  mass 
of  land,  which  makes  the  summers  hotter  and  the  winters; 
colder  than  the  average. 

The  phenomena  of  vegetation  are  less  dependent  upon  the 
mean  temperature  of  the  year  than  upon  that  of  the  season 
of  growth :  thus,  within  the  tropics,  vegetation  is  active  at 
all  periods  of  the  year,  but  in  the  cooler  temperate  zone,  and 
at  considerable  elevations  on  the  mountains  of  the  tropics, 
only  during  the  summer  season.  It  is  therefore  important  in 
the  investigation  of  climate  with  regard  to  its  application  to 
botany,  to  know  the  mean  temperature  of  each  of  the  four 
seasons,  and,  if  possible,  that  of  each  month. 

The  only  other  important  element  by  which  climate  is  af- 
fected, is  elevation  above  the  level  of  the  sea.  The  dimi- 
nution of  temperature  as  we  ascend  (on  the  surface  of  the 

genera,  and  individual  species  are  extremely  sensitiye  to  the  amount  of  mois- 
ture in  the  air,  and  its  fluctuations.  Some  plants  are  confined  to  perennial  hu- 
midity,  others  to  perennial  drought,  whilst  still  others  are  dependent  on  acoes' 
sions  of  heat  or  drought  at  certain  fixed  periods,  for  life  and  health  or  the 
means  of  propagation.  Comparatively  few  ohscrvations  on  temperature,  ax  i 
those  in  certain  months  only,  give  ns  a  sufficient  approximation  to  the  ]  h 
quirements  of  a  plant  in  that  particular,  hut  the  hygrometrical  obscrvatio  i 
.should  be  continued  throughout  the  year. 
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earth)  is  usually  estimated  at  one  degree  for  three  hundred 
feet.  In  India^  it  is  only  in  the  most  perennially  humid  and 
densely  wooded  mountains^  that  the  diminution  of  tempera- 
taie  is  so  rapid  as  this^  for  in  the  drier  districts  it  is  very 
much  less.  Thus^  while  in  Sikkim  1^  for  300  feet  is  the  pro- 
portion for  elevations  below  7000  feet,  on  the  Nilghiri  Hills  it 
is  about  l""  for  340  feet,  in  Khasia  l""  for  380  feet ;  and  the 
elevations  of  Nagpur  and  Ambala  produce  no  perceptible  di- 
minution in  their  mean  temperature,  which  is  as  great  as 
that  which  would  normally  be  assigned  to  them  were  they  at 
the  level  of  the  sea. 

When  the  latitude,  the  amount  of  land,  the  humidity,  and 
the  elevation  are  known,  we  have  every  element  which  influ- 
ences climate ;  and  as  the  limits  between  which  each  of  these 
elements  vari^  is  in  India  considerable,  it  is  evident  that 
the  diversity  in  the  climate  of  its  parts  must  be  very  great. 
We  reserve  the  details  of  these  to  the  following  chapter,  and 
ahall  confine  ourselves  here  to  pointing  out  the  two  broad 
divisions  of  climates,  which  it  is  important  to  bear  in  mind, 
namely,  those  which  are  excessive,  and  those  which  are  equable. 

An  equable  climate  prevails  in  the  vicinity  of  the  equator, 
and  in  all  perennially  humid  districts ;  while  an  excessive  cli- 
mate, in  which  the  siunmer  is  very  hot  and  the  winter  cold, 
is  characteristic  of  the  north-western  regions,  of  the  interior 
of  the  continent,  and  of  provinces  characterized  by  extreme 
drought.  The  northern  districts  of  India  are  more  exces- 
sive in  climate  than  the  southern,  because  they  are  broader 
expanses  of  land ;  and  the  western  side  of  the  great  (Madras) 
peninsula  is  more  equable  than  the  eastern,  because  it  is  much 
more  humid. 

VI.  Sketch  of  the  Physical  Features  and  Vegetation  of  the 

Provinces  of  India. 

A.  lAmiis  of  the  '  Flora  Indica' 

Although  the  main  object  of  this  Flora  is  the  illustration 
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of  the  Botany  of  the  British  Possessions  in  India^  we  cannot 
restrict  ourselves  to  these  limits  without  omitting  many  im- 
portant additions  made  by  English  naturalists  to  our  know- 
ledge of  the  Indian  Flora ;  and  we  have  hence^  in  assigning 
geographical  limits  to  our  labours^  been  guided  as  well  by  cir- 
cumstances of  botanical  importance^  as  by  natural  and  poli- 
tical boundaries.  We  shall  therefore  include^ — to  the  north, 
the  whole  Himalaya,  and  as  much  of  Tibet  as  is  known, — ^to 
the  west,  Afghanistan  and  Beluchistan, — to  the  east,  all  the 
countries  to  the  west  of  the  chain  which  divides  Ava  from 
Siam,  and  the  whole  of  the  Malayan  peninsula, — and  to  the 
south,  the  island  of  Ceylon.  It  is  obviously  impossible,  even 
were  it  necessary,  to  define  these  boundaries  more  rigidly. 
By  including  them,  we  gain  a  point  of  the  greatest  importance 
botanically,  in  illustrating  the  Indian  Flora,  namely,  a  very 
fair  representation  of  the  Floras  of  Egypt,  Persia,  and  Eu- 
rope, to  the  west, — of  Siberia  to  the  north, — of  China  to  the 
east, — and  of  the  Malayan  Archipelago  to  the  south-east ;  of 
the  union  of  the  species,  genera,  or  orders  of  which  floras, 
that  of  India  is  mainly  composed. 

Lest,  however,  we  should  be  thought  too  arbitrary  in  push- 
ing our  boundaries  so  far,  we  may  appropriately  introduce 
here  a  few  remarks  on  the  subject,  which  will  explain  our  mo- 
tives more  fully.  Till  very  recently,  no  part  of  the  Himalaya 
belonged  to  the  British  Government,  the  province  of  Ku- 
maon  (between  the  Ganges  and  Kali)  alone  excepted;  but 
later  events  have  added  the  whole  moimtain  region  between 
the  Ravi  and  Satlej,  and  placed  the  remainder  of  the  North- 
west Himalaya,  including  Kashmir,  so  much  under  British 
influence,  that  an  account  of  its  Flora  is  as  essential  to  bo- 
tanists in  India  and  Europe,  as  is  that  of  any  of  the  Bri- 
tish possessions.  The  Tibetan  provinces  of  Ladak  and  Balti, 
which  continue,  as  formerly,  appanages  of  Kashmir,  have  re- 
cently been  very  completely  explored  botanically  by  several 
travellers,  whose  labours  cannot  be  overlooked,  because  their 
herbaria  contain  many  plants  which  will  hereafter  be  fotuid 
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within  the  British  boimdaries^  besides  many  others  which^ 
from  being  in  a  different  state^  or  belonging  to  different  va- 
lieti^  of  others  found  elsewhere^  are  essential  for  the  elucida- 
tioa  of  our  Flora.  For  the  same  reasons  we  include  the  Chi- 
nese Tibetan  district  of  Guge^  immediately  north  of  Kumaon^ 
vhich  has  been  examined  by  Captain  R.  Strachey  and  Mr. 
Winterbottonij  and  whose  Flora  is  identical  with  that  of  the 
Biitish  Tibetan  yaUeys  of  Piti^  and  of  Niti  (in  Kumaon). 

Nipal  and  Bhotan  again  are  wholly  independent  states; 
bat  to  exclude  them  would  be  .to  omit  all  notice  of  the 
^lendid  labours  of  WaUich  on  the  one  hand  (which  reflect  so 
much  lustre  on  the  liberality  of  a  former  Government  of 
India)^  and  of  Griffith  on  the  other^  who  alone  has  explored 
Bhotan.  Sikkim  occupies  an  intermediate  position  between 
Nipal  and  Bhotan ;  a  considerable  part  of  it  belongs  to  the 
British,  the  rest  is  maintained  by  otur  influence  and  auHio- 
rity;  and  the  whole  presents  a  flora  which  is  not  only  the 
best  investigated  of  any  district  east  of  Kumaon,  but  unites 
the  Floras  of  Nipal,  Bhotan,  East  Tibet,  and  the  Khasia 
mountains;  being  hence,  in  a  geographico-botanical  point  of 
view,  one  of  the  most  important  provinces  in  India,  if  not  in 
all  Asia. 

fietuming  to  the  extreme  west,  the  political  boundary  of 
British  India  lies  at  no  great  distance  beyond  the  Indus,  but 
does  not  include  the  mountainous  regions  of  A%hanistan,  the 
whole  of  which  was  investigated  about  fifteen  years  ago  by 
Griffith,  who  accompanied  the  army  of  the  Indus  on  its  march 
from  Sind  to  Candahar  and  Cabul,  and  penetrated  as  far  as 
Bamian  and  Saighan,  forming  very  large  collections.  These, 
besides  containing  an  immense  number  of  Persian  and  Eu- 
ropean plants,  which  find  their  eastern  limits  within  the  Bri- 
tish territory,  are  rich  in  Himalayan  forms  which  advance 
no  fiirther  west,  and,  what  is  of  still  greater  importance,  they 
contain  many  species  common  both  to  Europe  and  the  Hima- 
laya, but  which,  fi^m  presenting  differences  induced  by  local 
causes  in  these  two  distant  countries,  might  not  be  imagined  to 
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have  had  a  common  origin^  did  not  the  A%hanistan  specunens 
blend  their  characters^  or  show  the  transition  between  them. 

The  botany  of  our  eastern  fix)ntier  is  less  known  than  that 
of  any  other  part  of  India^  and^  indeed,  it  is  to  it  alone  that 
we  look  for  any  considerable  amount  of  novelty ;  for  though 
the  upper  Assam  valley  and  Mishmi  hills  have  been  investi- 
gated by  Griffith,  and  Lower  and  Middle  Ava  by  WaUich, 
their  united  materials  are  not  extensive;  whilst  the  upper 
valley  of  the  Irawadi,  Manipur,  and  the  other  districts  east 
and  south  of  Cachar,  are  wholly  unknown.  Griffith,  indeed, 
botanized  in  the  Hukiim  valley,  but  his  collections  fix)m  that 
country  have  not  hitherto  been  made  available  to  botanists. 
The  whole  of  the  Malayan  Peninsula  is  also  included  in  our 
Flora;  for  though  the  British  settlements  of  Penang,  Ma- 
lacca, and  Singapur,  comprise  but  a  small  proportion  of  the 
peninsula,  they  may  be  supposed  to  represent  well  the  Flora 
of  so  narrow  a  tract  of  land,  whose  climate  and  physical  fea- 
tures are  almost  uniform  throughout. 

It  will  thus  be  seen  that  the  limits  of  the  Flora  Indica  ^l- 
tend  from  the  36th  parallel  of  north  latitude  to  the  equator, 
and  from  about  the  62nd  to  the  105th  degree  of  east  longi- 
tude ;  the  area  of  land  embraced  being  little  less  than  two 
millions  of  square  miles.  This  is  by  far  the  greatest  tropical 
or  subtropical  area  that  has  ever  been  made  the  subject  of  one 
Flora;  and  at  the  same  time  it  is  the  most  varied,  including 
every  climate,  from  the  burning  heat  and  absolute  drought  of 
the  deserts  of  Sind,  to  the  humid  jungles  of  the  Malayan  pe- 
ninsula, and  to  the  everlasting  snows  of  the  Himalaya.  En- 
rope,  which  (to  the  regret  of  every  botanist)  has  never  been 
made  the  subject  of  one  Flora,  considerably  exceeds  India  in 
superficial  area,  containing  three  and  a  half  millions  of  square 
miles ;  and  it  presents  several  geographical  points  which  afford 
familiar  standards  of  comparison  for  distances  in  India.  Thus, 
the  distance  in  latitude  from  Ceylon  to  Tibet  is  just  that  from 
Gibraltar  to  the  Orkneys,  or  from  the  Gulf  of  Finland  to  the 
Morea.   The  greatest  breadth  of  our  limits  in  longitude  is  from 
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Cabal  to  the  Irawadi,  which  is  approximately  near  that  from 
the  Bay  of  Biscay  to  the  Caspian  Sea.  The  extreme  breadth 
d  India  along  a  diagonal  line  is  bom  Cabul  to  Malacca^  and 
that  is  also  about  the  extreme  diagonal  breadth  of  Europe  from 
Spain  to  the  northern  termination  of  the  Ural  mountains  at 
the  Arctic  Sea.  We  wish  to  press  these  comparisons  espe- 
daQy  upon  the  attention  of  local  botanists^  and  of  those  more 
Cumhar  with  species  of  plants  than  with  geography^  for  the 
following  reason^ — ^that  on  several  occasions^  having  identified 
a  plant  of  the  lower  Himalaya  with  one  that  inhabits  an  ele- 
vation of  8000  feet  in  Ceylon,  we  have  been  met  with  expres- 
sions of  surprise  and  incredulity,  by  naturalists  who  do  not 
for  a  moment  hesitate  to  unite  many  species  of  Scotland 
with  those  of  a  sufficient  altitude  on  the  Sierra  Nevada  in 
South  Spain;  who  habitually  quote  the  Alps  and  Pyrenees 
as  containing  many  species  in  common  with  Iceland  and  Nor- 
way, and  even  Arctic  America;  and  who,  whilst  acknowledging 
that  many  of  the  elements  of  the  Floras  of  the  Pyrenees,  Alps, 
Carpathians,  Ural,  Norway,  Iceland,  and  Arctic  America  are 
identical,  are  prepared  to  deny  a  similar  extension  of  species 
over  the  mountains  of  Ceylon,  the  Madras  peninsula,  Khasia, 
Himalaya,  and  Java. 

If,  on  the  one  hand,  we  experience  opposition  to  our  iden- 
tifications of  species  inhabiting  localities  in  India  sundered 
by  considerable  areas  of  land  and  sea,  so,  on  the  other,  we 
find  equal  or  greater  difficulty  in  persuading  a  large  class  of 
our  fellow-botanists  of  the  specific  identity  of  Indian  plants 
with  those  of  other  better  known  but  more  distant  countries ; 
and  we  have  hence  felt  anxious  on  this  account  also,  so  to  ex- 
tend the  limits  of  our  Flora,  that  we  might  meet  such  bota- 
nists on  their  own  ground  as  it  were,  and  trace  these  species 
continuously  from  those  parts  of  the  world  with  which  they 
are  familiar  to  those  we  know  best.  It  is,  however,  impossible 
altogether  to  overcome  a  proneness  of  the  human  mind  to 
i^egard  everything  from  an  unknown  country,  or  that  is  seen 
surrounded  with  foreign  associations,  as  itself  unknown,  and 
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to  banish  prejudice  from  the  domain  of -Systematic  Botany 
as  effectually  as  it  has  been  from  some  allied  sciences^  which 
have  fortunately  been  most  sucoessfrdly  cultivated  by  many 
men  of  large  experience  and  extensive  attainments  in  collate- 
ral branches  of  knowledge. 

B.  Necessity  of  dividing  India  into  provinces ;   and  principles 
according  to  which  it  is  proposed  to  be  done. 

In  order  to  define  with  accuracy^  and  at  the  same  time  in 
an  intelligible  manner^  the  geographical  range  of  the  indivi- 
dual species  comprised  within  our  Flora^  it  is  necessary  to  di- 
vide India  into  botanical  provinces.  This  we  have  found  a 
very  much  more  difficult  task  than  might  have  been  supposed^ 
partly  from  the  constantly  shifting  political  and  other  boun- 
daries of  our  dominions  and  its  subdivisions^  and  partly  from 
the  necessity  of  selecting  as  far  as  possible  such  provinces 
as  are  defined  by  physical  features  rather  than  by  arbitrary 
lines.  We  have  devoted  much  time  to  a  careful  study  of  all 
available  information  regarding  the  geography  of  British  India, 
having  had  recourse  in  every  case  to  original  documents^  in 
preference  to  the  numerous  maps  on  the  physical  geography 
of  India  pubUshed  in  this  country  and  on  the  Continent^ 
which  have  been  compiled  from  these  sources^  and  which^ 
however  conspicuous  for  research^  are  unexceptionally  ex- 
tremely defective^  owing  to  their  authors  not  having  that  ne- 
cessary general  acquaintance  with  the  country^  which  alone 
could  enable  them  to  classify  the  thousands  of  facts  they  have 
laboriously  collected^  and  which  are  represented  with  distorted 
effect  in  such  maps. 

We  enter  upon  our  task  with  a  lively  sense  of  our  inabi- 
lity to  meet  the  requirements  of  Botany  on  the  one  hand^ 
and  of  Geography  on  the  other ;  but  it  was  imperatively  ne- 
cessary that  we  should^  before  any  part  of  our  Flora  went  to 
press^  decide  upon  the  geographical  divisions  to  be  adopted 
and  the  nomenclature  to  be  employed.     Though  our  conjoint 
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penonal  experience  is  yery  much  greater  than  that  of  any  other 
naturalists^  there  are  still  large  areas  of  the  region  under 
coDfflderation^  of  which  we  have  no  personal  knowledge  what- 
e?er:  we  do  not  therefore  presume  to  consider  our  scheme  as 
established  beyond  the  necessity  of  Aiture  modification;  on 
the  contrary^  we  submit  it  with  great  diffidence  to  the  criti- 
cism of  Indian  geographers,  and  earnestly  court  inquiry  into 
itsdetaib. 

The  physical  features  of  the  several  provinces  will  be  treated 
in  considerable  detail.  This  seems  called  for  by  the  general 
vant  of  accurate  information  on  Indian  geography,  displayed 
in  many  valuable  works  on  various  branches  of  Indian 
science;  and  this  not  only  on  the  Continent,  but  quite  as 
conspicuously  in  England.  It  perhaps  arises  from  the  fact 
that  no  physicLst  or  naturalist  has  hitherto  proposed  such  a 
classified  or  systematic  arrangement  of  habitats  or  locali- 
ties, as  may  be  readily  acquired  by  the  professed  naturalist ; 
thongh  it  should  not  be  forgotten  that  it  is  primarily  due  to 
the  defective  state  of  our  education,  which  leaves  otherwise 
accomplished  men  so  ignorant  of  the  general  featmres  of  the 
geography  of  India,  that  when  the  demands  of  their  profes- 
sion or  of  science  oblige  them  to  study  its  details,  they  find 
insuperable  obstacles  to  their  acquisition.  At  the  commence- 
ment of  this  essay  it  has  been  observed,  that  "  Ind.  Or/^  is 
too  often  the  sole  indication  of  the  native  place  of  many  ines- 
timably valuable  vegetable  products,  even  in  works  of  stan- 
dard authority ;  and  when  more  detailed  localities  are  given, 
they  are  generally  copied  at  random  from  the  tickets  of  col- 
lectors, or  the  catalogues  of  local  botanists,  and  are  in  most 
cases  mis-spelt  and  equally  unintelligible  to  the  resident  in 
Europe  and  in  India.  Many  botanists  indeed  seem  tacitly 
to  admit  that  there  is  a  recognized  license  to  overlook  both 
generalities  and  specialities  in  treating  of  Indian  plants,  and 
with  the  honourable  exception  of  Dr.  Royle  we  do  not  know 
ot  one  who  has  written  extensively,  and  not  availed  him- 
self of  this  license.     Dr.  Boyle^s  great  aim  seems  to  have 
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been  to  break  down  this  system,  both  by  precept  and  exam- 
ple, and  we  consequently  find  his  work  unique  as  regards 
the  value  of  the  notices  it  contains  on  the  geographical  dis- 
tribution of  the  plants  of  North-west  India ;  and  it  is  with 
regret  that  N^e  see  the  information  he  has  lavishly  given  too 
irequently  so  distorted  in  subsequtot  systematic  works,  that 
we  have  to  refer  to  the  original  to  arrive  at  the  truth.  This 
is  certainly  from  no  want  of  accuracy  in  Dr.  Royle^s  work, 
or  inappreciation  of  details,  but  in  some  measure  to  a  due 
prominence  not  being  given  to  a  classified  arrangement  of  the 
provinces  of  so  extensive  and  varied  a  country,  and  the  adop- 
tion of  such  a  nomenclature  as  could  be  referred  to,  indepen- 
dently of  the  other  information  with  which  the  geographical 
matter  is  at  present  embodied  in  his  writings. 

In  the  scheme  we  are  about  to  propose,  we  shall  keep  the 
natural  divisions  (botanical  provinces)  as  large  as  is  consis- 
tent with  our  objects ;  and  in  selecting  names  for  them,  shall 
endeavour  to  choose  such  as  are  sdready  familiar  to  persons 
conversant  with  the  outlines  of  Indian  geography,  studiously 
avoiding  the  introduction  of  any  that  have  not  a  broader 
claim  to  be  known  and  used  than  mere  botanical  conveni- 
ence. Under  the  description  of  each  province  we  shall  endea- 
vour to  communicate  as  much  definite  trustworthy  informa- 
tion as  we  can  embody,  regarding  its  elevation,  the  nature 
of  its  surface,  its  climate,  etc. ;  this  we  have  chiefly  gleaned 
from  various  periodicals  and  travels.  Government  reports,  and 
other  sources  of  information,  which  have  come  under  our 
notice.  In  order,  however,  to  avoid  much  repetition  in  our 
descriptions  of  these  provinces,  it  is  necessary  to  preface  our 
account  of  them  with  some  general  remarks  on  the  geogra- 
phical distribution  of  Indian  plants. 

« 

C.  General  Remarks  on  the  Vegetation  of  India, 

Before  proceeding  to  describe  the  physical  features,  etc.,  of 
the  provinces,  we  shall  give  a  very  short  and  comprehensive 
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iketdi  of  the  v^etation  of  Indian  and  of  the  relation  which 
the  Botany  of  its  different  great  divisions  bears  to  that  of 
ndghbounng  or  distant  countries.  These  remarks^  from  the 
iBoompleteness  of  the  data  at  our  disposal^  must  necessarily 
be  vague^  and  may  be  viewed  rather  as  indications  of  results 
likely  to  be  obtained  than  as  absolutely  ascertained  facts. 

We  have  already  said  that  all  the  main  elements  of  the 
Indian  Flora  exist  in  surrounding  countries^  and  to  this  is  to 
be  attributed  one  of  the  most  remarkable  botanical  features 
(j{  ao  extensive  an  area^  namely^  the  very  limited  number  of 
peculiar  families  that  are  largely  represented  in  it.     Thus^ 
AMrantiacea,  Dipteracea,  Balsaminea,  Ebenacea,  Jasmineie, 
lad  CyrtandracecB  are  the  only  Orders  which  are  largely  de- 
Teloped  in  India,  and  sparingly  elsewhere ;  and  of  these^  fewj 
contain  one  hundred  Indian  species.     In   this   respect   the 
Indian  Flora  contrasts  remarkably  with  that  of  Australia^ 
South  Africa,  or  South  America,  or  even  with  Europe,  North 
Asia,  and  North  America.   On  the  other  hand,  India  contains 
representatives  of  almost  every  natural  family  on  the  globe^  a 
Tery  few  small  South  American,  Australian,  and  South  African 
Orders  being  the  chief  exceptions ;  and  it  contains  a  more 
general  and  complete  illustration  of  the  genera  of  other  parts 
of  the  world  than  any  other  country  whatsoever,  of  equal  or 
even  of  considerably  larger  extent.     It  is  hence  not  surpris- 
ing that  some  of  the  large  cosmopolitan  families  are  perhaps 
less  universally  preponderant  in  India  than  in  most  other 
oomtments,  Camposita  especially  being  deficient,  as  are  Gra- 
ndnem  and  CyperacecB  in  some  regions,  LeguminoscB,  Labiata, 
ttid  Ferns  in  others,  whilst  Euphorbiacea  and  Scrophularia- 
ce^  are  universally  present,  and  OrchidetB  appear  to  form  a 
larger  proportion  of  the  Flora  of  India  than  of  any  equally  ex- 
tensive country. 

We  assume  the  total  number  of  Indian  species  included  in 
the  limits  of  our  Flora,  to  be  from  12-15,000,  but  whether 
this  estimate  is  to  be  regarded  as  large  or  small,  compara- 
tively with  other  parts  of  the  globe,  wc  arc  not  prepared  to 
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say ;  compared  with  the  exaggerated  estimates  of  the  Floras 
of  other  tropical  countries^  which  are  so  firequently  put  forth^ 
this  number  (which  is  certainly  not  too  small)  must  appear 
insignificant;  nor  would  it  be  fair  of  us  to  expect  credence 
for  it^  did  we  not  add  that  it  is  the  result  of  the  collation  of 
many  irrefragable  data^  after  making  a  large  allowance  for  du- 
bious^ undescribed^  and  even  undiscovered  species.  It  is  right 
also  to  add^  that  our  conviction  that  the  estimates  of  other 
Floras  (and  indeed  of  the  Flora  of  the  whole  globe)  are  exces- 
sively exa^erated^  is  founded  upon  extensive  personal  expe- 
rience, and  the  careful  consideration  of  a  lai^e  body  of  well 
established  facts ;  and  we  are  emboldened  in  enforcing  it,  by 
the  sanction  of  Mr.  Brown,  with  whom  we  have  repeatedly 
discussed  this  curious  and  extremely  important  subject. 

With  regard  to  the  general  diffusion  of  species  throughout 
India,  we  believe  that  there  is  no  part  of  the  whole  area  in- 
cluded in  our  Flora  where  a  radius  of  ten  miles  produces 
many  more  than  2000  species  of  flowering  plants,  and  that 
this  is  very  rare,  confined  to  mountainous  districts,  and  pos- 
sibly to  the  Ehasia.  It  is  further  probable  that  a  continuous 
area,  with  a  radius  of  fifty  miles,  containing  4O00  species,  is 
nowhere  to  be  found  in  India ;  if  anywhere,  its  centre  is  pro- 
bably in  the  Assam  valley,  in  which  case  it  would  include 
the  Khasia,  Jheels  of  Bengal,  and  the  loftiest  regions  of  the 
Himalaya. 

With  regard  to  local  assemblages  of  species  in  very  narrow 
areas,  these  are  never  very  numerous,  except  in  the  pastures 
of  the  temperate  and  subalpine  districts,  where  thirty  to  forty, 
in  different  stages  of  luxuriance,  may  be  found  within  a  radius 
of  six  feet.  Nearly  as  many  may  be  gathered  in  the  neigh- 
bourhood of,  and  upon,  one  moss-covered  rock  or  tree-stump 
on  the  damp,  exposed  hill-tops  of  the  Khasia.  It  is  almost 
impossible,  however,  to  appreciate  the  nicely  balanced  local 
circumstances  that  determine  the  number  of  species  which 
will  all  find  room,  and  keep  it,  in  a  limited  space:  much  de- 
pends on  the  prevalence  of  species  that  combine  to  check  the 
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fiill  growth  of  individuak  on  the  one  hand^  and  that  exclude 
gregarious  species  on  the  other.  In  the  more  humid  jungles 
of  the  Imuriantly  clothed  parts  of  India^  a  very  few  species 
ve  to  he  found  in  close  contiguity^  but  many  in  a  moderately 
laige  area.  In  the  drier  and  hilly  districts  of  Central  India 
we  have  found  it  difficulty  especially  in  winter,  to  collect  15Q 
species  in  a  walk  of  sereral  miles,  and  this  where  there  was  no 
apparent  want  of  trees,  shrubs,  or  herbs.  On  the  other  hand, 
dnring  the  rains  we  have,  in  the  Panjab,  collected  eighty 
species,  chiefly  of  tropical  annuals,  in  an  area  of  a  hundred 
yards  square ;  these,  however,  were  brought  together  by  local 
circmnstancea,  and  the  total  Flora  of  the  country  for  ten 
miles  around  the  same  spot  probably  comprised  less  than  800 
spedes.  At  4-5000  feet  elevation  in  the  Khasia  we  have  col- 
lected upwards  of  fifty  species  of  Graminea  alone,  in  an  eight 
miles'  walk,  and  twenty  to  thirty  Orchidea;  but  these  are  quite 
exceptional  cases. 

There  is  almost  a  total  absence  of  absolutely  local  plants  in 
India,  at  least  so  far  as  our  experience  serves  us  j  but  in  say- 
ing this,  we  are  only  giving  the  result  of  general  impressions, 
and  of  comparing  the  contents  of  our  collections  with  those 
of  other  travellers,  and  with  the  statements  of  trustworthy  bo- 
tanistB  in  Australia  and  South  America. 

Before  dismissing  this  branch  of  our  subject,  we  may  men- 
tion that  the  general  physiognomy  of  the  greater  part  of  the 
Indian  Flora  probably  approximates  more  to  that  of  Tropical 
Afirica  than  to  any  other  part  of  the  globe,  accompanying  in 
both  cases  immense  alluvial  plains,  bounded  by  deserts  at  cer- 
tain points,  and  traversed  by  mountain-chains  of  moderate 
elevation.  The  more  loosely  timbered  drier  regions  probably 
assimilate  very  much  to  the  districts  of  Senegal,  Upper  Egypt, 
and  Abyssinia;  the  west  shores  of  the  Madras  peninsula,  and 
Uie  whole  Malayan  peninsula  to  the  tropical  African  coasts ; 
and  the  deserts  of  Sind  to  those  of  North  Africa. 

Besides  the  absence  of  great  forests,  there  is  in  India  no 
representative  of  the  Catingas  of  Brazil,  the  Pampas  of  South 
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America^  the  Savannahs  of  North  America^  nor  of  those  dry 
plains  studded  with  hundreds  of  species  of  flowering  shrubs 
and  bulbous  herbs,  which  are  so  characteristic  of  the  Cape  of 
Good  Hope  and  of  Australia.  The  plains  of  India  are  indeed 
everywhere  extremely  poor  in  species^  and  such  as  abound 
in  individuals  are  usually  of  a  weedy  character.  The  hilly 
parts  of  moderate  elevation  again  are  far  from  presenting  that 
K  gorgeous  display  of  flowers  and  foliage  that  the  Brazilian 
/'forests  do.  The  gaudy  Cacti,  AmarylHdea,  Liliacea,  and  Me- 
k^tomacea,  amongst  other  Orders  of  that  country^  have  no  re- 
presentatives in  India  similar  in  beauty^  variety,  and  abund- 
ance. In  fact,  there  are  few  countries  in  which  the  v^etation 
of  the  more  accessible  parts  presents  so  little  beauty,  or  such 
short  seasons  of  bloom. 

Maritime  plants,  again,  are  rare  in  India ;  nor  is  there  a 
well-marked  and  generally  di£Piised  littoral  Flora;  such,  we 
mean,  as  is  composed  of  plants  that  are  not  absolutely  sea- 
side, but  which  never  wander  many  miles  from  the  ocean. 

a.  On  the  Distribution  of  Indian  Plants  as  influenced  by 

Climate, 

From  the  position  of  India,  we  have  seen  that  its  climate 
(and  hence  its  vegetation)  is  more  generally  tropical,  than  the 
latitude  under  which  so  much  of  it  is  included  would  alone 
indicate.  The  mountains,  however,  when  above  4-5000  feet, 
everywhere  present  more  or  less  of  a  temperate  vegetation, 
which  becomes  whoUy  temperate  at  greater  elevations,  and 
which  passes  into  an  alpine  Flora  over  a  large  extent  of  still 
loftier  mountain  country. 

Within  the  limits  of  the  strictly  tropical  region  there  is 
the  greatest  possible  difference  between  the  vegetation  of  the 
humid  and  that  of  the  arid  climates,  shown  not  only  by  a 
difference  of  species,  but  of  genera  and  whole  natural  fami- 
lies, and  accompanied  by  a  corresponding  dissimilarity  in  the 
aspect  of  the  country.  Thus,  the  impenetrable  green  jun- 
gles of  the  equable  and  rainy  Malayan  peninsula,  of  Eastern 
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Bengal^  the  west  coast  of  the  Madras  peninsula^  and  of  Cey- 
lon, contrast  strongly  with  the  drier  parts  of  the  intertropical 
lone,  and  still  more  so  with  the  loosely-timbered  districts  of 
Ceatral  India^  and  of  the  base  of  the  western  Himalaya. 
Tlie  absolutely  sterile  deserts  are  confined  to  the  extensive 
idains^  which  are  all  cut  off  from  the  rains  by  being  placed  to 
leeward  of  mountain-ranges^  or  by  other  causes.  There  are 
hence  in  India  no  vast  plains  clothed  with  gigantic  timber- 
trees,  such  as  cover  immense  areas  of  the  American  tropics ; 
and  even  the  valleys  of  the  great  Indian  rivers,  the  Ganges, 
Nerbada,  etc.,  are  nowhere  heavily  timbered^  but  are  gene- 
rally absolutely  destitute  of  forest,  and  extremely  populous 
and  highly  cultivated^. 

The  tropical  forests  of  India  may  be  divided  into  those 
which  inhabit  perennially  humid  districts,  and  those  which 
are  confined  to  regions  presenting  contrasted  seasons,  of  sum- 
mer rain  and  winter  drought. 

The  perennially  humid  forests  are  uniformly  characterized 
by  the  prevalence  of  Ferns,  and,  at  elevations  below  5000- 
7000  feet,  by  the  immense  number  of  epiphytal  Orchideie, 
OrmUiaceay  and  ScUamineiB  :  they  contain  a  far  greater 
amount  of  species  than  the  drier  forests^  and  are  further  cha- 
racterized by  Zmgiberacea,  Xyridae,  Palms,  PandanetBy  Dra- 
cena^Piper,  Chhranthus,  Urticace€B  {espedsilly Artocarpea  and 
Fun)  J  Araliacea,  Apocynea,  sbruhhy  Rubiacea,  AurantiacecBy 
Gardmace<B,  Anonac€4e,  Nutmegs,  and  Dipterocarpeie, 

The  drier  tropical  forests  of  the  regions  with  contrasted 
aeasons,  are  much  modified  in  luxuriance  and  extension  by 
the  winter  cold  in  those  extratropical  latitudes  over  which 
Aey  spread.  In  the  chapter  npon  the  meteorology  of  India^ 
it  is  shown  that  though  the  summer  heat  scarcely  decreases 

*  It  is  a  much  diBcofised  question  in  India,  whether  the  Ghingetic  phun  was 
erer  oovered  with  forest :  the  hest  authorities  consider  that  it  neyer  was  so  ;  hut 
there  are  others  who  hold  the  contrary  opinion,  and  aver  that  the  destruction 
of  the  timher  has  produced  a  great  change  in  the  climate.  The  ahsence  of  yege- 
tabk  remains  in  the  alluTium  appean  unfavourable  to  the  latter  opinion. 
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with  the  increasing  latitude  till  the  30th  degree  norths  the 
cold  of  winter  rapidly  increases  (see  the  map  of  Isother- 
mals).  Hence  many  tropical  species,  genera,  and  even  f&milies^ 
which  are  sensitive  to  cold,  are  comparatively  local  when  found 
beyond  the  tropic,  as  most  Palms,  Cycas,  Dipterocarpecs  (ex- 
cept Vatica),  Aurantiacete,  Connor ace<B,  Meliaceaj  MyrtacetB, 
Rubiacete,  Ebenacea,  and  many  more.  Others  are  indifTerent 
to  the  cold  of  winter,  provided  they  experience  a  great  sum- 
mer heat ;  these  advance  far  beyond  the  tropic,  and  lend  a 
more  or  less  tropical  aspect  to  the  Flora  even  of  the  base  of 
the  north-western  Himalaya,  in  33^  north.  Such  are  many 
LeguminosiB  (as  Bavhinia^  Acacia,  Erythrina,  BtUea,  Dal^ 
bergia,  Millettia),  Bombax,  Vatica,  Nauclea,  Combretace^e, 
Verbenacea,  Lagerstrcemia,  Grislea,  Jasminea,  and  Bignonia 
Indica. 

Passing  from  the  forest  vegetation  to  that  of  annual  plants, 
we  find  that  an  immense  proportion  of  these  are  uniformly 
distributed  throughout  India,  and,  vegetating  only  daring 
the  hot  rainy  season,  are  neither  exposed  to  drought  nor  cold. 
Of  these  some  of  the  most  conspicuous  are,  besides  Grami- 
nea  and  Cgperacem,  a  vast  number  of  small  Leguminos€e  and 
Scrophularinea,  Sida,  Carchortis,  Nama,  Blumea  and  other 
Camposita,  some  Labiatte  (as  Leucas,  Anisomelea,  etc.),  Ama- 
ranthacetB,  AcarUhace^e,  C(mvobmlace€e,  Ludvngia,  Jussieua, 
etc. 

Dr.  Boyle  has  well  shown  that  this  distribution  of  tropical 
annuals  and  of  perennial-rooted  plants  with  annual  stems  is 
not  confined  to  the  plains,  but  ascends  the  loftier  mountain 
valleys  as  far  as  the  well-marked  rainy  season  extends,  and 
that  such  plants  only  disappear  where  the  accession  of  heat 
and  humidity  is  not  sufficient  in  amount  or  regular  enough 
in  period  to  stimulate  their  vegetative  organs.  Some  of  the 
most  remarkable  of  these  extratropical  examples  of  tropical 
genera  are  species  of  Begonia,  Oabeckia,  Argoatemma,  Plec^ 
tranthus,  various  Cyrtandracea,  Scitamine^B,  Aracea,  Com- 
melynacem,  and  a  few  epiphytal  Orchidea. 
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A  ▼egetation  of  a  different  nature  fix>m  any  of  the  above 
pevails  in  the  extratropieal  regions  of  India  during  the  cold 
months  only  ;  and,  though  contrasting  in  character  with  that 
of  tropical  annuals,  is  dependent  upon  analogous  modifications 
of  climate  for  its  presence.  This  consists  of  annual  plants 
of  the  north  temperate  zone  that  do  not  appear  within  the 
tropics  (except  at  a  considerable  elevation),  and  which  owe 
their  southward  extension  into  India  to  the  winter's  cold,  just 
as  the  summer  annuals  owe  their  northward  extension  to  the 
heat.  These  flower  when  the  tropical  plants  are  torpid  :  they 
aie  very  numerous,  comprising  many  European  and  cosmo- 
politan genera,  and  even  species.  Besides  the  winter  crops  of 
the  Gangetic  plain,  consisting  of  Wheat,  Barley,  and  more 
rarely  Oats,  with  various  kinds  of  pulse,  there  are,  of  wild 
plants,  Banunadtts  sceleratus  and  muricatus,  Capsella  Bursa- 
pastorig,  SUene  conica,  Alsine  mediae  Arenaria  serpylUfoUa, 
EuphorUa  Heliascopia,  Medieago  luptdina  and  denticulata,  La^ 
thpw  Apkaca,  Gnaphalia,  Xantkium,  Veronica  agrestis  and 
AnagalHs,  Heliotropium  Europaum,  various  Polygona,  Juncus 
bufordus,  Buiomus  umbellatus,  Alisma  Plantago,  and  very  many 
Cyperacea,  Grasses,  and  such  aquatics  as  MyriophyUum,  Po- 
tttmogeton  natans  and  crtspus,  ValUsneria,  Zarmichellia,  Ra- 
nunculus aqtmtUis,  Lemna,  and  many  others. 

The  transition  from  the  tropical  to  the  temperate  Flora 
is  more  rapid  in  ascending  above  the  level  of  the  plains, 
than  in  advancing  northward  at  the  same  level ;  the  change 
of  vegetation  in  a  few  thousand  feet  of  ascent  being  much 
greater  than  in  as  many  degrees  of  latitude  as  would  com- 
pensate for  the  decrease  of  temperature  experienced  in  that 
ascent.  In  the  perennially  humid  provinces  of  India  the 
climate  of  the  base  of  the  mountains  is  even  more  equable 
than  that  of  the  adjacent  plains,  firom  the  atmosphere  being 
more  loaded  with  moisture.  Hence  in  these  regions  a  warm 
temperate  Flora  (neither  strictly  temperate  nor  markedly  tro- 
pical) commences  at  elevations  of  2-8000  feet,  and  prevails 
o?er  the  purely  tropical,  which  appears  in  scattered  trees, 


r 


98  FLORA    INDICA. 

shrubs^  etc.^  amongst  it.  This  vegetation  presents  many  pecu- 
liar features^  and  its  total  absence  from  the  plains  is  not  to  be 
accounted  for  by  any  simple  law  of  climate.  Amongst  other 
Orders  we  may  mention  especially  Magnoliaceie,  Temstrm- 
miacea,  subtropical  Rosacea  (as,  Prunus,  Phoiinia,  etc.),  Kad- 
sura,  SpJuerostema,  Rhododendron,  Vaccinktm,  Ilex,  Styrax, 
Symphcos,  Olea,  Sapotacea,  Lauracea,  Podocarpus,  Pinus  Ion- 
ffifolia  ;  with  many  mountain  forms  of  truly  tropical  families, 
as  Palms,  Pandanus,  Musa,  Clusiacea,  Vines,  Vemonia,  and 
hosts  of  others.  These  are  instances*  of  more  or  less  strictly 
mountain  plants  prevailing  uniformly  over  many  degrees  of 
latitude  and  longitude  without  ascending  or  descending  much, 
but  which  are  so  rarely  seen  on  the  plains,  as  to  entitle  them 
collectively  to  a  separate  notice  when  treating  of  the  phases  of 
Indian  vegetation. 

Advancing  westward,  especially  in  the  Himalaya,  we  expe- 
rience a  drier  climate,  which  exaggerates  the  effect  of  eleva- 
tion on  the  vegetation,  and  produces  besides  many  curious 
anomalies,  as  a  reduced  mean  temperature  divided  into  two 
seasons,  one  of  heat  and  one  of  cold,  which  are  more  con- 
trasted at  these  elevations  than  on  the  plains.  It  is  ob- 
viously impossible  to  enter  here  into  the  details  of  the  ap- 
parent anomalies  thus  caused  in  the  distribution  of  plants ; 
each  individual  species  demanding  a  study  of  its  natural  habits 
to  explain  its  aptitude  for  an  extended  distribution  in  eleva- 
tion, or  geographical  position,  or  its  absolute  restriction  to  a 
very  narrow  area,  or  to  a  few  spots  characterized  by  a  combi- 
nation of  favourable  circumstances.  Examples  may  be  seen 
in  the  Ephedra  of  the  Panjab  and  north-western  Himalaya, 
which  ranges  from  the  plains  to  16,000  feet;  in  the  genus 
Marlea,  which  ascends  from  3000  to  8000  feet  in  Sikkim, 
and  in  the  western  Panjab,  at  scarcely  4000  feet,  accompanies 
Celtis  and  a  species  pf  Ash ;  in  a  subtropical  Myrsine,  which 
extends  even  into  A%hanistan ;  in  Juniperus  excelsa,  found  as 
low  as  5000  feet  in  Afghanistan,  and  which  ascends  to  15,000 
in  Tibet. 


INTRODUCTORY    E88AY.  99 

Of  the  tropical  and  subtropical  plants  that  accompany  this 
b%h  summer  temperature  and  withstand  the  cold  of  consider- 
able elevations^  are  many  of  those  mentioned  towards  the 
commencement  of  this  section  as  natives  of  dry  tropical  forests 
with  contrasted  seasons^  at  the  level  of  the  sea  or  on  plains 
raised  but  little  above  it.  Populus  Euphratica,  a  Cynanchum, 
Ckhris  bin'bataj  and  Cyperus  ariatattis,  all  of  which  ascend 
to  11,000  feet  in  Ladak,  are  other  remarkable  instances,  as  is 
Vegcanum  Harriuila,  which  attains  9000  feet. 

In  the  Himalaya  the  truly  temperate  vegetation  supersedes 
the  subtropical  above  4000-6000  feet ;  and  the  elevation  at 
whidi  this  change  takes  place  corresponds  roughly  with  that 
St  which  the  winter  is  marked  by  an  annual  fall  of  snow. 
Tti&  phenomenon  varies  extremely  with  the  latitude,  longi- 
tude, humidity,  and  many  local  circumstances.  In  Ceylon 
and  the  Madras  Peninsula,  whose  mountains  attain  9000  feet, 
and  where  considerable  tracts  are  devated  above  6-8000  feet, 
snow  has  never  been  known  to  &il.  On  the  Khasia  moun- 
tains, which  attain  7000  feet,  and  where  a  great  extent  of 
sui&ceis  above  5000,  snow  seems  to  be  unknown.  In  Sik- 
kirn  snow  annually  Mis  at  about  6000  feet  elevation,  in  Nipal 
at  5000  feet,  in  Kumaon  and  Grarhwal  at  4000,  and  in  the 
extreme  West  Himalaya  lower  still. 

It  is  hence  only  on  the  Himalaya  and  Mishmi  mountains 
that  a  purely  temperate  flora  prevails,  to  the  exclusion  of  all 
tropical  forms ;  though  in  Ceylon,  the  Nilghiri  mountains,  and 
Ehasia,  the  temperate  forms  are  very  numerous,  and  so  pre- 
valent on  the  highest  summits  as  to  render  it  very  desirable 
that  these  heights  should  be  sul^ected  to  a  very  close  botani- 
cal examination.  Local  circumstances,  again,  seem  to  bring 
the  temperate  forms  lower  upon  the  Khasia  and  Nilghiri  moun- 
tains than  upon  the  Himalaya,  which  are  further  north ;  and 
of  these  causes  the  fact  that  the  exposed  flat  or  imdulated 
nufaces  of  the  Khasia  are  swept  by  violent  winds,  is  one  of 
die  most  powerful.  The  contrast  in  this  respect  between  the 
Khasia  and  the  Sikkim-Himalaya  is  very  remarkable,  many 
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hundred  species  of  temperate  types  common  to  both^  being 
habitually  found  1-3000  feet  lower  on  the  Khasia  than  in 
Sikkim.  For  the  same  reason  many  tropical  types^  and  even 
species^  ascend  higher  in  Sikkim  than  they  do  in  the  Khasia ; 
the  warm  forest-clad  and  sheltered  Himalayan  vaUeys  at  5- 
7000  feet  elevation^  offering  a  very  different  dimate  to  the 
broad  grassy  tops  of  the  Khasia.  Such  apparent  exceptions 
to  the  laws  of  distribution  are  frequent  in  India^  rendering 
it  very  difficult  for  the  beginner  to  comprehend  even  the 
general  features  of  this  branch  of  science^  and  for  us  to  re- 
duce them  to  such  a  system  as  shall  be  readily  acquired. 

It  is  unnecessary  here  to  enumerate  the  prevalent  forms  of 
the  temperate  flora  of  India^  including  as  they  do  every  na- 
tural family^  and  almost  every  extensive  or  widely-spread 
genus  of  north  Europe,  Siberia^  and  colder  temperate  Ame- 
rica, and  this  whether  of  shrubs,  trees,  or  herbs.  The  excep- 
tions become,  however,  the  more  important  from  their  com- 
parative paucity;  of  these  we  may  mention  the  total  absence 
of  Erica,  Arbutus,  Azalea,  Fagus,  Cochlearia,  Cistacea,  JVia, 
Lupinus,  BMnardhus,  Empetrum,  various  Umbellifera,  whilst 
we  find  but  few  species  of  Hieracium,  Trifolium,  Centaurea,  Ve- 
ronica, and  JDianthw. 

Of  genera  many  of  which  have  hitherto  been  usually  con- 
sidered as  most  characteristic  of  other  parts  of  the  world,  but 
for  whose  maximum  development  we  must  look  to  the  Hi- 
malaya, are  Rhododendron,  Monotropa,  Pedicularis,  Coryda- 
lis,  Nepeta,  Carex,  Spireea,  Primula,  Cerasus,  Lonicera,  Vibur- 
num,  and  Saussurea, 

Lastly,  the  Alpine  or  Arctic  Flora  demands  a  few  words 
here,  though  it  forms  comparatively  so  small  a  feature  in  the 
vegetation  of  all  India,  that  its  full  discussion  must  be  re- 
served to  our  remarks  on  the  Alpine  region  of  the  Himalaya. 
This,  which  hardly  reaches  its  extreme  upper  limit  at  18,500 
feet  above  the  sea,  conmiences  (as  we  restrict  it)  above  the 
limit  of  trees  throughout  a  great  part  of  the  Himalaya ;  it 
partakes  in  its  characteristic  genera  of  the  temperate  Flora, 
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igh  fully  representing  the  Flora  of  the  Polar  regions, 
K>  many  types  that  ate  foreign  to  them  (as  Gentiana, 
upaaxra,  Valariaaea,  Corydalta),  and  some  which  are  even 
rue  in  Siberia,  that  it  mast  rather  be  considered  as  a  conti- 
nniticra  of  the  Alpine  ]^lora  of  Europe  than  a  representation 
of  that  of  the  Arctic  Bone.  It  displays  one  remarkable  fea- 
ture throngboat  its  whole  extent,  a  comparative  paucity  of 
Crjptoganiic  plants ;  and  it  is  especially  poor  in  those  luxuriant 
mones  entail  growth  and  succulent  habit,  which  form  vivid  and 
Ivotd  green  tnfts,  loaded  with  rich  brown  capsules,  and  which 
abound  both  in  the  Alps  and  Polar  regions.  This  is  no  doubt 
indirectly  due  to  the  elevation  of  the  region,  and  directly  to 
Ihe  endden  accessions  of  great  heat  and  drought,  which  are 
the  eSecta  of  a  highly  rarefied  atmosphere,  and  which,  though 
■trongly  enough  marked  to  check  the  development  of  Mosses 
ind  Hepaticte,  are  not  of  sufficient  duration  to  affect  pfaseno- 
gimic  vegetation  in  the  same  d^ree. 

b.  On  tKe  DUtrilnttum  of  Indian  Plants  as  influenced  by 
Oeograpkical  PoHtion. 

Hithrato  we  have  solely  considered  the  spread  of  plants  in 
India  as  inflnenoed  by  climate,  but  geographical  position  is  ac- 
companied by  such  remarkable  phenomena  in  vegetation,  as 
to  indicate  other  influences,  which  demand  some  notice  here. 
The  Floras  of  the  frontier  provinces  of  India,  as  we  have  re- 
peatedly remarked,  are  identical  with  those  of  the  countries 
that  Burtonnd  them,  and  are  continuous  with  them,  and  that 
this  should  be  so  stands  to  reason ;  but  we  sometimes  see 
t  dedded  affinity  between  the  Floras  of  areas  separated  by 
oceans,  deserts,  or  mountain-chains,  between  which  it  is  tm- 
wurantable  to  assume  that  a  migration  of  the  species  com- 
mon to  both,  has  taken  place  since  the  interposition  of  the 
barriere  in  question,  and  which  further  present  many  natural 
laracteiB  in  common,  which  neither  migration  (if  conceded 
any  amount)  nor  climate  will  account  for.  We  have  already 
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alluded  to  this  subject  in  the  third  chapter  of  this  Essay 
(p.  40)^  as  one  intimately  connected  with  geological  change^ 
and  as  involving  questions  of  the  antiquity  of  species  and  of 
continents^  which^  as  regards  the  Flora  of  India^  we  have  no 
materials  for  discussing.     It  would  be  very  easy  to  assume  a 
few  premises^  and  to  suppose  elevations  and  depressions  of  the 
islands^  oceans^  plains^  and  mountains  of  India^  that  would 
afford  each  area  marked  by  a  peculiar  vegetation  the  means 
of  having  derived  its  species^  or  its  botanical  features^  firom 
another  now  isolated  or   distant    region;    and    to  extirpate 
species  from  areas  where  it  would^  for  the  theory's  sake,  be 
convenient  to  do  so.     It  would  also  be  easy  to  suppose  cli- 
matic and  other  changes  that  would  derange  the  whole  exist- 
ing order  of  vegetation,  and  to  adapt  the  little  we  know  of 
the  Geology  of  India  to  support  such  movements ;  but  we  con- 
sider that  all  such  speculations  are  unsafe  and  inexpedient  in 
our  present  incomplete  knowledge  of  any  one  branch  of  In- 
dian science;  they  should  be  based  primarily  on  geological 
data,  and  mainly  on  pakeontological  evidence  that  has  been 
thoroughly  sifted,  should  be  well  supported  by  zoological  fieu^ts, 
and  only  extended  to  botany  after  the  species  of  plants  inlia- 
biting  the  whole  area  shall  have  been  approximately  deter- 
mined.    It  must  not  be  supposed  that,  in  declining  to  enter 
upon  this  subject,  we  are  actuated   by   a   spirit   hostile   to 
speculative  reasoning;   on   the  contrary,  were  we  fully  ac- 
quainted with  the  species  and  distribution  of  Indian  plants, 
we  would  willingly  throw  out  such  suggestions  as  we  think 
an  analysis  of  them  would  legitimately  warrant  our  advan- 
cing, and  wait  the  result  of  zoological  and  palseontological 
evidence,  with  the  hope,  on  the  one  hand,  of  establishing  the 
truth  of  our  deductions,  and,  on  the  other,  in  the  belief,  that 
if  proved  in  the  wrong,  we  should  at  any  rate  have  erred 
within  reasonable  limits.     But  at  this  time  in  particular, 
when  the  labour  of  comparing  and  determining  plants,  and 
accumulating  exact  data,  is  shunned  by  the  majority  of  bota- 
nists ;  when  loose  theories  on  geographical  distribution,  and  on 
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the  development  of  species^  are  replacing  research ;  and  when 
the  data  usually  employed  for  deducing  the  laws  of  the  dis- 
tribution of  plants  consist  of  a  compilation  of  raw  materials 
6om  the  works  of  travellers  and  local  observers  more  or  less 
skilled  in  botany^  it  becomes  incumbent  upon  us^  who  hold 
that  progress  in  this  branch  of  botany  depends  on  an  exact 
knowledge  of  species,  genera^  &milies,  and  their  affinities^  to 
refrain  firom  crude  speculations  as  to  the  origin  of  the  Indian 
Flora. 

The  following  geographical  alliances  or  affinities  (if  we  may 
nae  the  terms)  of  the  Indian  Flora,  with  more  or  less  remote 
countries,  we  consider  well  established ;  they  are  capable  of 
much  illustration,  even  in  the  present  state  of  our  knowledge, 
bat  it  is  obviously  impossible  to  dilate  upon  them  here. 

1.  The  Australian  type, — The  Flora  of  Australia  is  well 
known  to  contain  far  more  endemic  species  and  families  than 
any  other  country  does,  and  of  these  a  few  representatives 
extend  into  India.  Besides  Pittosporum  and  Scavola,  which, 
though  more  characteristic  of  the  Australian  than  of  other 
Floras,  are  found  all  over  India  and  Africa ;  there  are  two 
species  of  Stylidium,  which  are  the  only  extra- Australian  ones 
known  :  one  of  these  extends  up  the  Malay  peninsula  to  Sil- 
bet,  and  is  also  said  to  be  found  at  Midnapore  on  the  west 
aide  of  the  Gangetic  delta ;  and  the  other  is  confined  to  the 
Malay  peninsula.  Several  species  of  Australian  genera  of 
Myrtacea  {Leptospermumy  BackiOy  and  Metrosideras)  inha- 
bit the  same  peninsula,  besides  the  very  remarkable  genus 
Tristafda,  which  advances  to  Moulmein  in  17^  N.  lat.  Cflw«- 
oHfia,  which  is  cultivated  throughout  India,  is  wild  on  the 
east  coast  of  the  Bay  of  Bengal  as  hr  north  as  Ramri ;  and  of 
Uelida  (a  Proteaceous  genus)  several  species  abound  in  the 
Afalay  peninsula,  and  one  extends  to  Silhet,  and  along  the 
tase  of  the  Himalaya  to  Central  Nipal.  Lagenophora,  a  small 
Australian  genus  of  Composite  (also  found  in  New  Zealand 
and  Puegia),  has  a  representative  in  the  Khasia  and  Ceylon. 
We  thus  see  that  Australian  types  are  almost  confined  to  a 
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meridian  east  of  the  Ganges ;  and  the  only  important  excep- 
tions known  to  us  are  another  species  of  HeUcia  in  Ceylon^ 
Lagenophora  in  the  same  island^  and  the  curious  genera  Acro^ 
trema  and  Schumacheria  of  BUleniaceay  which  are  more  nearly 
allied  to  Australian  forms  of  that  Order  than  to  any  others^ 
and  of  which  Schumacheria  is  confined  to  Ceylon^  Acrotrema 
being  also  found  in  the  Malayan  peninsula  and  in  Malabar. 

2.  The  Malayan  Archipelago  type. — This  forms  the  bulk 
of  the  Flora  of  the  perennially  humid  regions  of  India ;  as  of 
the  whole  Malayan  peninsula,  the  upper  Assam  valley,  the 
Khasia  mountains^  the  forests  of  the  base  of  the  Himalaya 
from  the  Bramaputra  to  Nipal,  of  the  Malabar  coast,  and 
of  Ceylon.     It  is  of  course  impossible  to  specify  the  genera 
or  even  families  of  so  predominant  an  element;  to  do  so 
would  be  to  enumerate  a  very  large  proportion  of  the  IndiAn 
genera^  and  to  except  only  the  north  temperate  and  the  com- 
paratively few  African  types.     The  extent,  however,  to  which 
this  element  predominates  is  not  yet  appreciated,' nor  do  we 
ourselves  know  its  total  amount ;  for  constantly,  during  our 
examination  of  the  temperate  as  well  as  tropical  plants  of 
the  Nilghiri,  Khasia,  Ceylon,  and  the  Himalaya,  we  find  them 
identical   in  species  with  Javanese  mountain  plants.     That 
botanists  have  neglected  comparing  these  Indian  plants  with 
Javanese  Floras  is  not  surprising,  when  it  is  considered  how 
remote  Java  is  from  any  part  of  continental  India,  and  that 
geographical  isolation  is  by  many  considered   equivalent  to 
specific  diflerence.     We  are,  however,  convinced,  after  a  very 
careful  examination,  that  there  are  several  plants,  as  Gaul* 
theria  nummtdaria,  which  extend  into  the  North-west  Hi- 
malaya, and  are  also  found  in  the  Javanese  moimtains,  which 
are  nearly  3000  miles  distant :  some  of  these  have  already 
been   found   in    intermediate   localities,   as   the   Gaultheria, 
which  occurs  along  the  whole  Himalayan  range,  and  in  the 
Khasia,  and  which  will  probably  be  found  in  the  mountains 
of  the  Malay  peninsula  and  of  Sumatra ;  and  there  are  many 
other  Java  plants  which  are  more  uniformly  spread  over  the 
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Uly  districts  of  India  and  C^lon.  Amongst  the  more  con- 
spcoouB  trees  common  to  Java  and  India  are  Sedgtoickia 
cerastfaHa^  Griff.^  a  native  of  Assam^  which  is  undoubtedly 
iie  Uqtddambar  AUinffia  of  Blume;  Marka,  which  spreads 
into  China  on  the  one  hand^  and  throughout  the  Himalaya  to 
the  mountains  south  of 'Kashmir  on  the  other.  The  curious 
CwdSapiertB  hbata  of  Java  is  also  a  native  of  Assam^  and 
Kveral  oaks  and  chesnuts,  AntidemaMSy  a  willow^  and  Myrica, 
haye  already  proved  to  be  common  to  the  Ehasia  and  Jaya. 

8.  The  China  and  Japan  type, — In  the  Indian  flora  we  meet 
with  many  temperate  genera  and  species^  which  are  also  com- 
mon to  North  America  west  of  the  Rocky  Mountains^  and 
which  are  foreign  to  Europe^  to  America  east  of  that  range^ 
and  to  Western  Siberia ;  besides  many  tmpical  species  that 
are  also  Malayan  and  West  Polynesian.  The  Chinese  type 
is  abandant  in  the. temperate  regions  of  the  Himalaya^  ex- 
tending  westward  to  Garhwal  and  Kumaon^  but  is  most  fiilly 
dereloped  in  Sikkim^  Bhotan^  and  the  Khasia.  Amongst  the 
most  striking  examples  of  its  temperate  forms  in  the  Hima- 
laya^ are  spedes  of  Aucuba^  Helvringia,  Stachyum^,  Enktan- 
thus,  AbeHa^  Skimmia,  Bucklandia,  AdanUa,  Benthamia,  Cory-- 
kjms,  genera  that  have  been  considered  as  almost  exclusively 
Japanese  and  Chinese^  and  of  most  of  which  there  are  but  so- 
lit»y  species  known  in  that  country. 

Other  temperate  plants  common  to  India  and  China  are 
Mkrojaelea  parvtfolia  (a  species  of  dm)  ;  Hamamelis  Chinen- 
ns,  found  by  us  in  the  Khacaa ;  Nympluea  pygrmea,  and  Vac- 
ciatton  bracteatum,  botii  of  which  occur  in  the  Khasia ;  and 
QuercHs  serratOj  which  is  a  native  of  Nepal^  Sikkim,  and  the 
Khasia.  Besides  these  cases  of  absolute  identity  of  species^ 
many  Chinese  genera  may  be  noticed.  IlUcium  inhabits  the 
Khasia^  Thea  Assam;  and  MagnoUa,  Sikkim  and  Khasia. 
Sehizandrem  are  peculiarly  characteristic  of  the  Chinese 
Flora,  but  also  extend  into  Java;  LardizabaUcB,  which  at- 
tain their  maximum  of  development  in  the  Himalaya,  are 
Japanese  and  Chinese,  a  few  only  having  hitherto  been  de- 
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tected  in  temperate  South  America.  Other  instances  are 
CameOia,  Deutzta,  Hydrangea^  VUmmumy  several  Cknme^B,  and 
Honttuyfda. 

The  recent  able  investigation  of  the  Hongkong  Flora  by 
Major  Champion  and  Mr.  Bentham  has  materially  increased 
onr  knowledge  of  the  intimate  relationship  between  the 
Floras  of  China  and  the  eastern  parts  of  India;  amongst 
many  instances^  we  may  select  the  remarkable  genus  of  Fems^ 
Bouningut^y  found  in  Hongkong  and  in  the  Khasia  moun- 
tains ;  Wikstrcemia,  a  genils  of  DapJmea ;  Bucklandia,  Enki- 
anthus,  Henslavia,  Scepa,  Aniidesma,  Benihamia,  Gouffhia, 
Myrica,  and  very  many  others ;  in  &ct,  there  is  scarcely  a 
genus  in  the  whole  Hongkong  Flora  that  is  not  also  Indian. 
Euryale  ferox,  which  is  wild  in  the  Gangetic  delta,  and  is 
found  as  fas  westward  as  Kashmir,  is  abundant  in  China ;  and 
Nepenthes  phyllamphora,  a  native  of  the  Khasia  mountains, 
is  also  found  at  Macao,  and  eastward  to  the  Louisiade  Archi- 
pelago. 

4.  TTie  Siberian  type, — ^This  is  characteristic  of  the  colder 
temperate  parts  of  Asia,  and  is  very  fully  represented  in  the 
upper  temperate  and  alpine  regions  of  the  Himalaya^  de- 
scending in  the  north-western  and  drier  parts  of  the  chain  to 
very  low  levels.  It  approaches,  in  many  respects,  to  the 
South  European  v^etation,  but  is  characterized  by  the  pre- 
dominance of  Fumariacete,  PotentilUe,  Leguminos(Bj  especially 
Hedysarum  and  Astragaleie,  of  UmbeUiferte,  Ixmicera,  Arte- 
misia, PedictUaris,  and  Boraginea ;  and  by  the  rarity  or  total 
absence  of  certain  groups  or  genera  which  are  especially 
abundant  in  Europe,  such  as  Cistacea,  Rosa,  Rubtis,  Trifolium, 
Erica,  Ferns,  and  other  cryptogams.  As  the  Alps  of  Central 
Asia  rise  gradually  from  the  elevated  tracts  of  Southern  Sibe- 
ria, and  possess  a  very  similar  climate,  the  increasing  elevation 
compensating  for  the  diminution  of  latitude,  a  very  Siberian 

*  Bowringia  of  Hooker,  '  Kew  Journal  of  Botcmy,*  vol.  t.  p.  237.  A  name 
Bupeneded  by  the  Bowringia  of  Beutham,  in  Hooker's  '  Kew  Journal  of  Bo- 
tany,' vol.  iv,  p.  75. 
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fbra  predominates  throughont  the  drier  regions  of  the  Hima- 
ItTB*.  Siberian  forms  are,  however,  by  no  means  confined 
to  the  drier  parts  of  the  chain,  but  may  be  observed  even  in 
the  most  humid  regions  of  the  Himalaya,  and  occasionally 
eren  on  the  mountains  of  tropical  India.  Thus  Artemisia  and 
AMtragaluSy  which  are  perhaps  the  most  characteristic  genera 
of  the  Siberian  type  of  vegetation,  are  not  only  abundant 
throiighout  Tibet  and  the  interior  Himalaya,  but  are  repre- 
sented by  a  few  species  in  the  plains  of  the  Panjab,  on  the 
oater  slopes  of  the  western  Himalaya,  and  even  on  the  Khasia 
mountains.  Sprraa  Kamtchaticay  chanuedrifolia,  and  sorbi- 
foEa,  and  Paris  polyphylUty  are  also  Siberian  forms  which 
extend  into  the  rainy  Himalaya;  and  Corydalis  Sibirica  and 
Nyn^fuea  pumila  are  remarkable  instances  of  specific  identity 
Ixtween  Khasia  and  Siberian  plants  f. 

5.  The  European  type. — The  extent  to  which  European 
plants  abound  in  India  has  never  hitherto  been  even  approxi- 
mately appreciated.  Dr.  Boyle  was  the  first  to  indicate  this 
affinity  between  the  vegetation  of  the  eastern  and  western 
continents  of  the  old  world ;  and  throughout  his  writings  we 
find  constant  evidence  of  his  never  having  lost  sight  of  this 
being  a  marked  feature.  Had  the  collections,  upon  which  he 
founded  his  conclusions,  been  critically  compared  and  worked 
ont,  the  keystone  to  the  whole  system  of  distribution  in 
Western  Asia  could  not  have  escaped  him^  which  does  not 
rest  BO  much  upon  a  mmiber  of  representative  species,  as 

*  Ajb  a  few  iDstanoes,  besides  the  many  Banunculacea  and  Fumeniacea  ena- 
mented  in  the  pAges  of  the  present  volume,  we  may  mention  Tauscheria  de- 
ifrtorum,  Btehertteima  odora,  PotentUla  SaleMovU,  miUHftda,  and  bifktrcaf 
Okamttrhodtyt  tiUmlosa,  Pyrus  baccata,  AstroffcUus  corUortuplictUuSf  denai- 
/^rw,  and  tubuUfhu,  Phaca  frigid^  Oxytropis  diffUsa,  Cicer  Soongaricwn^ 
Sedmm  quadrifidum,  Artemisia  DracunculuSf  gcoparia,  Toumefortiana^  fasci- 
cfdatOf  and  taUoloides,  Saussurea  hUifolia  and  •pygmcta^  Mulgedium  Tatari' 
AMI,  OtmothanuHu  firagrans  {Rhododendron  anihopogon,  Don),  Salir  augus' 
f^oUoj  PoftdMt  hetUa/mifera,  Carex  microglochin,  stenophglla,  phgtodes,  9»pina, 
and  tritUf, 

t  It  is  curious  to  remark  that  there  are  in  Siberia  a  certain  number  of  forms 
mdicatiTe  of  tropical  Indian  types,  as,  for  instance,  Menispermum  and  Anandria. 
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upon  the  fact  that  not  only  are  a  huge  proportion  of  annual 
and  herbaceons  species  of  each  common  to  Western  India 
and  Europe,  but  of  shrubs  and  trees  also. 

Although  the  progress  we  have  hitherto  been  able  to  make  in 
critically  examining  our  own  Indian  collections  is  very  hmitedj 
we  have  already  established  the  identity  of  so  many  Himalayan 
plants  with  European  ones,  as  to  oblige  us  to  look  to  a  com- 
mon origin  for  the  species  found  in  both  these  regions,  and 
to  seek  for  causes  no  longer  in  operation  to  account  for  their 
distribution  over  so  extended  an  area.  The  mountain  mass  of 
Asia,  as  is  well  known,  sinks  to  the  westward  of  Afghanistany 
rising  again  only  in  is(dated  peaks ;  and  hence  the  Himalaya 
is  rather  ideally  than  really  connected  with  the  mountains 
south  of  the  Caspian,  and  so  with  the  Caucasian  Alps  on  one 
hand,  and  those  of  Asia  Minor  on  the  other ;  nevertheless  we 
find  a  multitude  of  mountain  plants,  and  indeed  many  of  the 
most  conspicuous  ones  of  Europe,  ranging  from  the  coasts  of 
the  Levant  and  the  Black  Sea  to  the  Himalaya.  Of  these, 
again,  some  are  confined  within  these  limits,  as  Corylus  Co» 
hurna  {C.  lacera,  Wall.) ;  others  spread  no  further  east  than 
the  North-western  Himalaya,,  but  continue  westward  to  the 
south  of  Spain,  as  Q^ercu8  Ilex,  Ulmius  campestris,  Celtii 
a%L8traU$  and  orientaUs ;  and  others,  again,  advance  eastward, 
spreading  over  the  whole  Himalaya,  as  the  Walnut^  Ivy, 
Juniper,  and  Yew,  some  of  which  extend  into  the  Khasia; 
and  two.  Juniper  and  Yew,  spread  yet  further  across  China^ 
Mexico,  and  throughout  North  America.  These  European 
forms  are  almost  confined  to  the  temperate  regions  of  India, 
and  with  them  we  also  find  abundantly  the  herbs  and  shrubs 
of  Northern  Europe,  inhabiting  a  loftier  level  in  the  Himalaya, 
where  they  blend  with  the  Siberian  types.  We  cannot  con- 
ceive anything  more  valuable  or  su^estive  to  the  student  of 
geographical  distribution  than  an  accurate  list  of  these  Euro- 
pean plants,  which  may  be  grouped  under  three  heads : — 1. 
Such  as  are  common  to  most  parts  of  Europe,  Northern  Asia, 
and  North  America,  and  the  Himalaya,  such  as   the  Yew, 
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hmper,  Aqmlegia  mUgaria,  Caltha  paluatris,  etc.  2.  Those 
vhidi  are  ocHifined  to  Europe  and  India.  These,  again,  be- 
In^partly  to  the  Mediterranean  Mora,  as,  for  instance,  Celiu^ 
(^KTCfu  Ihx,  Oka  Europaay  Myrius  communu,  etc.;  and 
pvtljr  to  that  of  Eorope  north  of  the  Alps,  including  the 
Sister  number  of  herbs  and  small  shrubs.  Meanwhile  we 
iliall  here  confine  ourselves  to  subjoining  a  list  of  222  British 
plants  which  extend  into  India.  Many  of  these  require  a 
<  more  critical  comparison ;  but  we  are  convinced  that  the  er- 
lonwhich  may  be  detected  in  our  enumeration  are  too  few 
to  invalidate  the  important  general  law.  The  list,  indeed,  is 
nry  &r  firom  complete,  as  we  have  omitted  all  plants  regard- 
ing which  we  are  not  tolerably  certain. 


n 


n 


n 


n 


n  alpitmm, 
minus. 
BftQimculus  aquatilis. 
Lingua. 
9celeraiu9, 
ofvensis, 
Ctlihtk  palutMg. 
Aqoilegia  vul^foris. 
AfstKA  gpieata. 
Berberis  iw^im. 
Nymphsa  alba, 
Papaver  dubium» 

„  hgbridum, 
Fnmaria  VaiUanHi. 
Nasturtiajn  ampkUnum. 

„  (officinale. 

Barbarea  vulgaris, 
Tunii^  glabra. 
Cardamine  hiriuia. 
Sisymbriam  Sophia. 

„  ihaUamm. 

KS&Bxiak  qffidnaUs. 
Draba  ineaua. 
„     vema. 


Thlaspi  arvefige. 
Hutchinsia  petraa. 
Lepidium  latifoUum. 

„        ruderale. 
Capsella  JBwraa-Fattoris. 
Silene  inflata. 
„      conica. 
Sagina  proeumbens. 
Arenaria  serpylUfolia. 
Holosteum  umbellatum. 
Stellaria  media, 
Gerastium  vulgatttm. 
Hypericum  perforatum. 
Qeranium  lucithm. 

„         Mobertumum. 
Erodium  cicutarium. 
Oxalis  Acetosella. 
„       eomiculata. 
Ononis  arvensis. 
Medicago  hspulina. 

„        denticulata. 
Melflotus  qfflcmaUs. 

,y         vulgaris. 
Trifolium  pratense. 
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Tiifolium  repens, 

»        fra^ferum. 
Lotus  comiculatus. 
Enrum  tetraspermwn, 

„        hirsutum. 
Vicia  sativa, 
Lathyrus  Aphaca. 
Prunus  JPadns. 
„       Avium, 
Agrimonia  Uupatoria. 
Alchemilla  vulgaris, 
Sibbaldia  procumbens. 
Potentilla  rupestris, 
anservna. 
vcriM. 
reptans, 
Fragaria  vesca. 
Subus  Jruticosus. 

„  saxatilis, 
G-eum  urbanum. 
Bosa  spinosissima. 

„     rvhiffinosa. 
Crataegus  Oxyacantha, 
Cotoneaster  vulgaris, 
Pjrrus  Aria, 
Lythnim  Salicaria, 
Epilobium  palugtre, 

parvifhrum, 
tetragonum, 
montcmum 
rosewm, 
„         alpinum, 
CircsDa  lutetiana. 
Myriopbyllum  verticillatum, 
Hippuris  vulgaris. 
Sedum  Telephium, 
„       Rhodiola, 
Sibes  Qrossularia, 
nigrum. 
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Sazifraga  granvlata, 

„         eernua. 
Slum  anguttifolium. 
DaucuB  Carota, 
Torilis  Anthriscus. 
Scandix  Fecten, 
Hedera  Helix, 
Galium  tricome, 

„       Aparine, 

„       hareale, 
Yaleriaiiella  dentata, 
Tussilago  Ihrfara. 
Bidens  tripartita, 

„      eemua, 
Achillea  Millefolium, 
Artemisia  vulgaris. 

„  marittma. 

„  Absinthium. 

Senecio  Jacob<Ba, 
Lappa  major. 
Centaurea  Oalcitrapa. 
Siljbum  Marianum. 
Lapsana  communis. 
Cichorium  Intybus. 
Picris  hieracioides. 
Sonchus  oleraceus. 

„        arvensis. 
Campanula  latifolia. 
Pyrola  rotundifolia. 
Erythnea  Centaurium. 
Yillarsia  ngmphaoides. 
Polemonium  caruleum. 
Convolvulus  arvensis. 
Aspenigo  procumbens. 
Lycopsis  arvensis. 
Litbospermum  arvense. 
Myosotis  arvensis, 
Solanum  nigrum, 

„        Dulcamara. 
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nns  niger. 

le  cdsrulea. 

I'ephu. 

m  Thapauf. 

„          exigua. 

ua  Orontium. 

CaUitricte  aquatica. 

Slatine. 

Parietaria  qfficinalit. 

^qffieinaUt. 

Seccabwi^. 

„     alba. 

qfflcw^. 

Orchis  latifolia. 

vema. 

ConTallaria  vertieillala. 

triphgUc. 

Lloydia  €eroHna. 

.grMi,. 

Qagea  httea. 

[Q  vwlyare. 

JimcuB  glaticiu. 

Serpyllum. 

„       Utmprocarpus. 

limn  vwlgare. 

„       bufoniua. 

Aliema  Flantago. 

vulgaris. 

Sagittaria  lagittifolia. 

Oataria. 

Butomns  umhellattta. 

m^Uxicaule. 

Triglochin  maritimam. 

um  vidgare. 

Sparganium  ramotum. 

,  q^cinalit. 

AcoruB  Calamut. 

ri&  minor. 

Lemna  minor. 

Potamogeton  natant. 

.  Valerandi. 

„            perfoliatw. 

K^i. 

erupui. 

patula. 

„            gramineus. 

xiiumoffittOT. 

Zannich  ellia  ^1  lustris. 

wWtfc. 

Eleocharie  paluefrit. 

palutirig. 

„         acieuhris. 

obtumfolius. 

ScirpuB  maritimiu. 

Aeetota. 

Blysmus  «/«#. 

reniformit. 

Carex  ineurva. 

lum  Bisforta. 

„     dieita. 

mvipartun. 

„     renwta 

Sgdropiper. 

„     atrala. 

ameuhre. 

„     rigida. 

„     mtulata. 

^ 
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Ctsrenflaoa.  Poa  alpvna. 

„    FMeudo-^yperut.  „    nemoraliB. 

„    ampuUaeea.  „  pratentU. 

y^    paludoM.  Dactylis  phmerata, 

AlopecuruB  prateHnt.  Festuca  anina. 

Folypogon  MontpeUeniit,  Bracbjpodium  m/loaHcuim. 

Agrostis  fnOgarU.  Bromus  teetanm. 

KcBhleria  cristata.  Lolium  tentUentnm. 

Toik  annua.  HordeMm  prateMe. 

One  very  remarkable  result  has  already  strack  us   with 
regard  to  the  Himalayaii  distribution  of  European  plants, 
namely^  their  rapid  disappearance  to  the  east  of  Kumaon. 
Few  species^  comparatively^  extend  into  Nipal^  and  still  fewer 
occur  in  Sikkim.     Thus  Myrtus  communis, — to  mention  only 
a  few  instances^ — ^is  not  found  further  east  than  A%Iiani- 
Stan;  Nymphaa  alba,  MamMum  vulgare,  Nepeta  Ccttctria^ 
PotentUla  reptanSy  and  Tr^oUum  fragiferum,  have  not  been 
observed  beyond  Kashmir;    Cratisgtts  Oxyacantha  stops   in 
Kishtwar;   Rubtis  Jruticosus  in  the  outer  hills  near  Jamn; 
and  AquUeffia  vulgaris  in  Kumaon.     There  is  thus  a  blending 
of  European  forms  with  the  proper  Himalayan  Flora  in  the 
western  parts  of  the  chain^  just  as^  to  the  eastward^  we  find 
Chinese  and  Malayan  forms  intermixed  with  it.     How  far 
this  curious  fEtet  is  due  to  climatic  or  physical  causes,  onr 
present  data  do  not  enable  us  to  decide.     It  cannot  however, 
we  think^  be  disconnected  firom  the  gradually  diminishing 
rain-&ll  of  the  more  western  Himalaya.     We  ought  also  not 
to  forget  that  in  the  longitude  of  Kumaon  there  exists  a  great 
watershed,  which  stretches  north-east  as  far  as  the  sea  of 
Japan;  for,  however  little  this  point  of  physical  structure 
may  now  affect  the  vegetation  of  the  outer  regions  of  the 
Himalaya,  its  influence  during  the  elevation  of  the  land  must 
have  been  very  considerable. 

6.  The  Egyptian  type, — ^Egypt,  Southern  Arabia,  and  the 
warmer  parts  of  Persia,  possess  a  remarkable  similarity  of 
climate  to  Beluchistan,  Sind,  and  the  Panjab,  and  at  the  same 
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time  a  nearly  complete  identity  of  vegetation.  Many  North 
African  or  Arabian  forms^  such  as  Peganum  Harmala,  Fagoma 
Crdkaj  Balanites  JEgyptiacOy  Acacia  Arabicaj  Alhagi,  Gran- 
ffea,  Calotrqpig,  Salvadora  Persica,  extend  throughout  all  the 
dner  parts  of  India.  Others  have  a  less  extensive  range^ 
bemg  only  found  in  Northern  and  Western  India :  of  these^ 
Makohma  Africana^  Farsetia^  several  species  of  Cleome,  BaU 
iomodendron.  Astragalus  hamatus  and  others^  Cttcumis  Colo^ 
opdhis,  Berthelotiaj  Anticharis  Arabica,  spinous  Acanthacea, 
Cometes,  Forskalea,  Popvlus  Euphratica,  Ephedra,  Salix  jE- 
jfSpliaca,  Crypsis,  etc.  etc.^  may  be  mentioned  as  instances. 
In  India^  as  in  Afirica,  this  peculiar  vegetation  passes  by  insen- 
able  gradations  into  the  European  Flora  on  the  one  hand^ 
vai  into  the  tropical  on  the  other. 

7.  The  TVqpical  African  type. — Though  tropical  Asia  and 
Africa  are  separated  by  a  vast  expanse  of  ocean^  there  is  a 
strildng  similarity  in  their  vegetation.  This  is  shown  not 
only  by  the  identity  of  the  annual  vegetation  which  springs 
up  during  the  rainy  season"'*',  but  by  a  great  similarity  in  the 
&milies  and  genera  of  the  trees  and  shrubs :  Capparis,  Gretvia, 
StercuUacea,  TViaceae,  columnar  Euphorbia,  and  many  other 
Ehgi>horbiace€B,  Antidesma,  Lepidostachys,  Olacinea,  Acacia, 
and  Rubiacea,  may  be  mentioned  as  examples. 

Too  little  is  known  of  the  African  Flora  to  enable  any  de- 
finite conclusions  to  be  drawn  as  to  the  numerical  value  of 
this  type  in  India,  but  it  is  evidently  an  important  onef. 

A  carious  affinity  may  also  be  traced  between  the  mountain 
Tegetation  of  western  tropical  Africa  and  that  of  the  Penin- 
sular chain,  where  the  absence  or  comparative  rarity  of  many 
of  the  principal  features  of  the  Malayan  Flora  has  already 

*  JPolamsia,  Oynandropsis,  Urena,  Sida,  MelooMa,  BiedXeya^  Corchorus, 
^^/iiurfi^ta,  JEteh^namene^  SmUMa^  Indigoferoy  JDolicAos,  Ammannia,  Oucurld' 
ttcett^  BUmeiiy  VemotUa  cinerea,  Uxacum,  ScrophulariacecB,  JOeucaa,  Ocymum, 
Se^ckium,  Jmommm^  Gloriosa,  Commeli/naceay  brasses,  and  Oyperacea, 

t  The  MtUanihut  Smalayanus,  described  by  Planchoii,  is  a  garden  plant, 
mtroduoed  from  tho  Cape  of  Good  Hope  into  the  Himalaya,  and  is  not  dis- 
tinct from  the  common  Cape  species. 
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been  remarked.  With  our  present  knowledge^  this  affinity  is 
chiefly  indicated  by  the  occurrence  of  Indian  natural  orders  or 
genera^  such  as  Stephania,  Grewia,  Hippocratea,  Impatiens, 
Bnicea,  Zizypkus,  Anogeissus,  Blumea,  Jasminumy  Torenia;  and 
by  the  prevalence  of  those  tribes  of  the  lai^er  or  cosmopolitan 
families  which  are  especially  Indian.  This  is  the  case  with 
Malvacea,  Euphorbiacea,  Terebinthacea,  Leguminosa,  Bubv- 
acecSy  Asclepiadea,  Acanihace^e,  Amaranthacea,  Figs^  and  Or- 
cMdecs,  Few  cases  of  specific  identity  are  known  to  us,  but 
we  confidently  believe  that  many  will  be  found  to  exist.  The 
occurrence  of  Delphinium  dasycauUm  of  Abyssinia  in  the 
mountains  of  the  Dekhan  is  one  instance ;  and  we  have  little 
doubt,  notwithstanding  that  M.  Ach.  Richard  attempts  to  dis- 
tinguish it,  that  Pterolobiwn  laceram  is  identical  with  the 
Indian  species.  The  Indian  plants,  Sponia  velutina  and  Anti- 
desma  paniculata,  are  also  Afiican;  and  the  Celtis  eriocarpa 
of  Decaisne  appears  identical  with  C  vesiculosa,  Hochst.,  from 
Abyssinia.  Lastly,  the  absence  of  Oaks  and  Pines  in  both 
countries  is  a  very  strong  point  of  resemblance. 

There  are  further  examples  of  American  genera,  and  even 
species,  being  found  in  India,  but  so  few  and  scattered,  com- 
paratively, as  to  render  it  unadvisable  to  complicate  our  ar- 
rangement by  the  introduction  of  an  American  type.  As 
conspicuous  examples,  it  will  be  sufficient  to  indicate  Adeno- 
caulon  and  Oxybapkas,  of  which  genera  the  Indian  species 
were  first  described  by  Edgeworth ;  Podophyllum,  the  section 
Stylopodium  of  Meconopsis,  and  Liquidambar.  Gnetum  also 
is  a  South  American  genus,  which  has  not  hitherto  been  found 
in  Africa ;  and  Lardizabala  is  interesting  as  a  Chilian  genus 
of  a  small  order,  the  rest  of  which  is  entirely  East  Asiatic. 
Momtropa  urdjlora  and  Brasenia  are  common  to  North  Ame- 
rica and  India;  and  the  curious  little  Mitreola  paniculata, 
Wall.^  is  remarkable  as  being  a  native  of  India  and  Brazil, 
and,  so  far  as  is  known,  of  no  intermediate  country*. 

*  The  West  Afirican  and  East  tropical  American  coasts  afford  curious  exam- 
ples of  a  similar  relationship  in  the  identity  of  species  of  SchmideUoy  and  in  the 
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We  cannot  fJiRmiRft  this  branch  of  the  subject  without  al- 
luding to  a  few  anomalies  in  the  distribution  of  Indian  plants. 
Of  these^  the  most  remarkable  are  the  prevalence  of  Oaks  and 
Chesnuts  throughout  the  Himalaya^  Khasia^  and  Malayan 
Peninsula,  descending  to  the  level  of  the  sea  in  East  Bengal, 
Malaya,  Sumatra,  Java,  and  Borneo,  contrasted  with  their 
total  absence  throughout  the  Peninsula  of  Hindostan  and 
Ceylon.  Secondly,  the  prevalence  of  Con^fera  (along  with 
these  Oaks),  not  only  inhabiting  high  leveh,  but  descending 
oonaiderablv  below  4000  feet :  of  these,  Pinus,  PodocarpuSy 
rojitt,  and  Dacrydium,  are  all  found  in  the  Malay  Peninsula 
and  Khasia,  but  not  one  in  the  Hindostan  Peninsula  or  Cey- 
km,  though  these  present  far  more  extensive  and  loftier 
moontain-ranges.  Thirdly,  we  would  call  attention  to  the 
absence  of  Cycadea  in  Ceylon,  and  to  the  comparative  rarity 
<^  Pabns  and  epiphytic  VacciniacetB  in  that  island  and  in  the 
Peninsula  of  Hindostan. 

D.  Enumeration  and  description  of  the  Provinces  of  India,  as 
they  will  be  referred  to  in  the  '  Flora  Indica*' 

The  primary  divisions  of  Continental  India  are  four : — 
1.  Hindostan,  in  the  widest  sense  of  that  term,  including  the 

roHiumitation  of  sereral  curionB  peculur  genera.  The  Atlantic  Islands  and 
Forth  America  show  an  equally  strilciug  instance,  in  a  representative  species  of 
the  otherwise  American  genus  Clethra,  inhabiting  Madeira ;  North  America 
■nd  Western  Europe  present  others  in  Sriocaulon  septangulare,  Trichomanea 
ftfpBMefam,  etc.  China  and  Japan  present  similar  analogies  with  the  west  coast 
of  North  America.  The  most  curious  instance  of  all  is,  however,  the  oociurence 
in  New  Zealand  of  Chilian  species  of  Edwardsia  and  ITaloroffia,  and  of  ropre- 
imtativeB  of  FucAna,  Calceolcuia,  and  other  genera,  which  are  found  nowhere 
die  throughout  the  Old  World. 

*  The  sources  from  which  the  published  fincts  contained  in  the  following 
pages  are  derived  are  too  numerous  and  too  well  known  to  make  it  desirable 
to  quote  them.  For  many  details  regarding  those  districts  which  we  have  not 
<wnelTe8  seen,  we  have  to  thank  Dr.  Wallich,  Dr.  Wight,  Dr.  Gibson,  Dr. 
Stocki,  and  Captain  B.  Strachey.  The  last-named  gentleman  has  also  very 
tiully  allowed  us  to  make  use  of  tables  of  mean  temperature  and  rain -fall,  col- 
lected with  great  labour  for  his  work  on  the  Physical  Gkography  of  the  Ilima- 
bf^a,  BOW  in  the  press. 
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whole  Western  (Madras)  Peninsula^  and  the  Gangetic  plain 
to  the  base  of  the  Himalaya.  2.  The  Himalaya,  a  moun- 
tain chain  which  rises  abraptly  fix)m  the  Gangetic  plain^  and 
is  connected  with  a  still  loftier  mountain  mass  (of  Tibet)  to 
the  norths  and  beyond  India.  3.  Eastern  India  (India  ultra 
Gangem)^  including  the  kingdom  of  Ava  and  the  Eastern  or 
Malayan  Peninsula.     4.  Afghanistan. 

The  direction  of  the  great  mountain  barrier  of  India  on  the 
north  is  not  parallel  to  the  Equator^  the  western  extremity 
being  the  most  northern.  Its  height  is  immense^  being  no- 
where below  15,000  feet,  usually  exceeding  17,000-18,000, 
and  rising  in  isolated  peaks,  or  groups  oi  peaks,  to  firom 
20,000-28,000.  The  A%han  mountains  form  a  mmdional 
chain  from  the  western  extremity  of  the  above,  descending 
parallel  to  the  Indus,  with  a  gradually  decreasing  devation, 
from  above  15,000  feet,  to  the  level  of  the  sea,  at  the  Arabian 
Gulf.  The  Ava  and  Malayan  mountains  form  a  chain  parallel 
to  these,  which  is  given  off  from  the  snow-clad  mountains  of 
East  Tibet,  and,  though  rapidly  diminishing  in  elevation,  is 
continued  uninterruptedly  almost  to  the  Equator. 

In  Europe,  Hindostan  is  generally  imderstood  to  comprise 
the  whole  continent  of  India,  from  the  base  of  the  Himalaya 
to  Cape  Comorin ;  but  in  India  the  term  is  frequently  re- 
stricted to  the  provinces  north  of  the  Nerbada,  whilst  all 
those  to  the  southward  of  that  river  are  called  the  Dekhan,  or 
southern  provinces.  In  this  work,  however,  we  shall  give  to 
the  term  Hindostan  its  most  extended  sense,  and  restrict  that 
of  Dekhan  to  the  elevated  country  north  of  Mysore. 

A  complicated  system  of  mountain-chains  gives  to  Hindo- 
stan its  peculiar  configuration ;  these,  which  may  be  traced  by 
following  on  a  map  the  courses  of  the  rivers  of  which  they 
form  the  watersheds,  are  three  in  number,  and  bear  no  ob- 
vious relation  to  one  another.  They  are, — 1.  The  Peninsu- 
lar chain  (also  called  Ghats  and  Western  Ghats)  extending 
from  Cape  Comorin  to  the  Tapti  river.  2.  The  Vindhia 
chain,  which  crosses  the  centre  of  Hindostan  from  the  Gulf 
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of  Cambay  to  the  Ganges.    8.  The  Arawali  moimtains^  ex- 
tending from  Hansi  and  Delhi  to  Gujerat. 

1.  Tlie  Pefdnstdar  chain  is  the  most  important  of  these ; 
it  fcrms  a  conthiaons  watershed^  throughout  its  length  of 
upwards  of  nine  hundred  miles^  scarcely  deviating  from  a 
straight  line^  which  is  parallel  and  dose  to  the  west  coast  of 
the  Peninsula^  and  perpendicular  to  the  direction  of  the  mon- 
soons. This  chain  divides  the  Peninsxda  unequally  into  two 
portions^  marked  by  different  climates^ — a  narrow  western  one^ 
including  the  provinces  of  Malabar  and  the  Concan ;  and  a 
broad  eastern  one^  traversed  consequently  by  all  the  great 
irrers,  and  including  the  Camatic^  Mysore^  and  the  Dekhan. 
Khandesh  lies  to  the  north  of  the  chain^  and  includes  that 
portion  which  sinks  into  the  Tapti  valley^  together  with  the 
Boathem  (opposite)  slope  of  the  Satpura  branch  of  the  Yin- 
dhia  to  the  north  of  that  river. 

2.  The  Vindhia  chain,  from  the  little  that  is  known  of  its 
rtrocture^  appears  to  consist  of  two  parallel  ranges^  connected 
towards  their  centres^  where  the  table-land  of  Umarkantak  is 
nid  to  attain  an  elevation  of  4500  feet ;  elsewhere  they  are 
aeparated  by  the  great  rivers  Son  and  Nerbada^  which  rise  to- 
gether and  flow  in  opposite  directions.  The  more  southern  of 
these  ranges  is  probably  always  the  higher  of  the  two^  but  it 
^)pears  seldom  to  exceed  8000  feet.  The  Vindhia  mountains 
sqarate  the  Ganges  and  its  tributaries  from  those  rivers  (the 
Mahannddy^  etc.)  which  flow  south-east  to  the  Bay  of  Bengal^ 
as  abo  from  the  Tapti  and  Nerbada^  which  flow  west  to  the 
Arabian  Sea.  To  the  south  of  the  range  are  the  provinces  of 
Khandesh^  Berar^  and  Orissa ;  and  to  the  east  and  north  is  the 
Oangetic  valley^  extending  to  the  base  of  the  Himalaya,  and 
fanning  one  great  botanical  province. 

3.  The  ArawaU  chain  is  the  least  elevated  of  the  three :  it 
divides  the  tributaries  of  the  Indus  from  those  of  the  Ganges, 
and  may  hence  be  regarded  as  a  continuation  of  the  Cis-Satlej 
chain  of  the  Himalaya,  which  terminates,  to  all  appearance,  in 
the  plains  near  Nafa^n  in  Sirmur.   In  like  manner,  the  Penin- 
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sula  of  Katiwar  may  be  considered  as  the  southern  temii- 
nation  of  the  Arawali^  though  separated  from  it  by  an  alluvial 
plain,  being  the  continuation  of  the  watershed,  and  dividing  the 
streams  flowing  to  the  Gulf  of  Kach  (or  the  delta  of  the  Indus) 
from  those  that  flow  into  the  Gulf  of  Cambay. 

We  shall  now  proceed  to  give  a  rapid  sketch  of  the  physical 
features  of  the  provinces  of  Hindostan,  commencing  with  the 
southernmost.     These  are— 

1.  Ceylon.  7.  Khandesh.       13.  Gujerat. 

2.  Malabar.  8.  Berar.  14.  Sind. 

3.  Concan.  9.  Orissa.  15.  Kajwara. 

4.  Camatic.  10.  Bahar.  16.  Panjab. 

5.  Mysore.  11.  Bandelkhand.  17.  Upper  Gangetic  plain. 

6.  Dekhan.  12.  Malwah.  18.  Bengal. 

1.  Ceylon. 

This  island  extends  from  6^  almost  to  10°  N.  lat.,  and  is 
about  200  miles  long,  and  150  in  greatest  width.  It  is  en- 
circled by  a  belt  of  level  land,  which  forms  extensive  plains 
at  the  northern  extremity ;  and  is  traversed  by  a  meridional 
chain  of  mountains.  These  mountains  form  a  narrow  range 
towards  the  north,  seldom  exceeding  1000  feet  in  elevation, 
and  sink  into  the  plain  eighty  miles  from  that  extremity ;  to 
the  southward  they  spread  out,  attain  nearly  9000  feet  of  ele- 
vation, and  extend  eastward  from  Adam's  Peak  to  Maha  EUia 
(or  Horton  plains)  and  Newera  Ellia.  The  main  ridge  retains, 
perhaps,  6000-7000  feet  of  mean  elevation  for  thirty  miles, 
and  expands  into  elevated  plains  of  considerable  extent,  from 
which  the  loftier  peaks  rise.  To  the  south  and  east,  this 
transverse  ridge  dips  abruptly  into  a  low  but  hiUy  forest-clad 
country,  but  to  the  north  it  gives  oS*  a  number  of  meridional 
ranges  of  considerable  height;  these  separate  tributaries  of 
the  Mahawali  river  which  flow  in  elevated  mountain  valleys. 

The  great  extent  and  elevation  of  the  high  land  in  Southern 
Ceylon  powerfully  influences  the  climate  of  the  whole  island. 
During  the  south-west  (or  summer)  monsoon  the  north  and 
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e»t  parts  reoeiye  but  little  rain^  which  is  all  deposited  on  the 
iDtenfeomg  heights ;  the  belt  of  low  land  in  the  south  is^  on 
fte  contrary^  abundantly  moist  at  the  same  season.  During 
Ae  iu)rth-east  (or  winter)  monsoon^  the  rain-fall  on  the  moun- 
tm&,  though  considerable^  is  less  than  during  summer^  this 
vind  being  cooler  and  haying  less  capacity  for  moisture ;  but 
ihowers  occur  at  this  season  throughout  the  northern  parts  of 
die  island.  During  winter^  heavy  rain  falls  along  the  south- 
cm  coast. 

The  difTerence  in  climate  presented  by  the  various  parts  of 
Ceylon  is  hence  very  great.    In  the  mountainous  districts^ 
where  every  wind  is  a  moisture-laden  sea- wind,  it  is  tempe- 
rate, equable,  and  humid  throughout  the  year.    The  southern 
parts  erperienoe  the  moist  tropical  heats  of  an  almost  equa- 
toiial  climate,,  and  this  at  a  season  when  the  north  coasts  are 
scorched  with  dry  heat.     The  mean  temperature  of  Trinco- 
mali  hence  rises  to  81  i°;  and  its  climate  is  so  dry,  that  when 
Mr.  Gardner  visited  it,  he  found  there  had  been  no  rain  for 
liine  months, — ^both  anomalous  conditions,  when  the  proximity 
of  the  ocean  is  considered.     Kandy,  again,  in  the  centre  of 
the  island,  which  is  only  1800  feet  above  the  sea,  and  is  situ- 
ated in  a  mountain  valley,  has  a  mean  temperature  of  about 
78°,  and  that  of  Newera  ElUa,  elevated  7000  feet,  is  probably 
about  60°. 

The  coast  of  Ceylon  is  generally  fringed  with  a  belt  of 
Cocoa-nuts,  which  vegetate  luxuriantly  in  the  sandy  soil  of 
the  sea-shore.  In  the  estuaries,  mangroves  [BMzophora)  in- 
habit the  muddy  swamps,  accompanied  with  Heritiera,  Son- 
neraiia,  Lumtdtzera,  Amcennia^  and  Scavola^  but  none  of  the 
Phanix  paludosa  and  Nipa  fruticans,  so  characteristic  of  the 
Snnderbunds. 

In  the  drier  flat  parts  of  the  island,  extensive  sandy  plains 
covered  with  short  grass  alternate  with  undulating  downs, 
either  bare  or  clothed  with  dense  thickets  of  thorny  shrubs. 
The  plants  of  these  parts  are  generally  those  of  the  Camatic, 
the  climate  being  the  same. 
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A  dense  forest  clothes  all  the  humid  southern  and  western 
parts  of  the  island^  composed  of  plants  eminently  character- 
istic of  Malabar.  The  vegetation  of  the  upper  and  lofty  dis- 
tricts is  more  mixed  with  temperate  forms^  and  is  extremely 
luxuriant^  containing  many^  and  indeed  composed  almost  ex- 
clusively^ of  the  species  of  the  great  Peninsular  chain.  Be- 
sides the  mountain-slopes  being  covered  with  dense  forests^ 
there  are  open  and  undulating  lofty  table-lands  which  appear^ 
like  those  of  the  Nilghiri  and  Khasia^  to  be  clothed  with  large 
clumps  of  shrubs,  swards  of  grass,  and  a  rich  herbaceous  ve- 
getation, the  large  trees  being  confined  to  the  ravines.  In 
these  places,  T€m$tr€emiace4B,  Rhododendron  arboreum,  Vac- 
cinia,  Gaultheriaj  Symploci,  Michelia,  Goughiay  and  Gomphan- 
dra,  seem  as  frequent  as  they  are  on  analogous  elevations  of 
the  continental  ranges. 

Though  the  Flora  of  Ceylon  (which  probably  does  not  con- 
tain 3000  phaenogamic  plants)  is  on  the  whole  identical  with 
that  of  the  peninsula,  it  presents  a  considerable  number  of 
endemic  species,  and  a  few  genera,  especially  tropical  ones, 
which  are  not  found  in  the  peninsula.  DiUeniacea,  Anoncxees, 
Garciniace€Bj  Balsaminea,  are  all  abundant  in  Ceylon.  Its 
most  remarkable  deficiencies  are  Scitaminea,  Oaks,  Willow, 
Nipa^  Gnetum,  Pinus,  Podocarpus,  Cycas.  It  presents  also  but 
few  Palms :  amongst  these  the  most  conspicuous  are  Cocoa- 
nut  (cultivated  only),  Corypha  umbraculifera,  BoroBsta  flabeU 
Uformis,  PhfBnix  farin^era,  Caryota  urem,  an  Arenga^  Areca, 
and  several  Calami.  This  is  a  remarkably  small  number, 
when  the  Flora  is  contrasted  with  the  Malayan*. 

The  Cingalese  Flora  has  been  investigated  by  a  succession 
of  industrious  botanists,  but  no  attempt  at  an  enumeration  of 

*  The  adaptation  of  the  soil  and  dimate  of  the  lowest  and  hottest  parts  of 
Ceylon  to  the  ripening  of  grapes,  Is  a  most  remarkable  &ct  connected  with  the 
cultivation  of  the  yine.  Mr.  Edgar  Layard  (whose  ssoological  researches  in 
Ceylon  are  so  weU  known  and  appreciated)  informs  us  that  at  Jaffiia^  at  the 
northern  extreme,  the  grape  is  grown  successfully.  The  cold  weather  or  north- 
east monsoon  sets  in  there  early  in  Noyember,  and  the  "  sweet  water"  froite 
in  May  and  in  October,  and  the  "black  cluster"  in  September;  after  fruiting, 
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itB  plants  has  been  made  since  the  publication  of  Moon's  in- 
eSdoit  catalogue.  Owing  to  the  extent  and  impenetrability 
d  the  forests^  some  novelties  must  still  remain ;  and  many  of 
the  species^  being  lai^  timber-trees  and  dioecious  plants^  vary- 
ing abundantly^  require  skilftd  analysis  and  observation  in  the 
Goantry.  We  have  already  mentioned  Burmann's  and  Lin- 
meos's  labours.  Moon  was  tbe  first  English  collector^  and 
corator  of  the  Government  Botanical  Grardens  at  Peradenia^ 
near  Kandy.  His  collections  (according  to  Gardner^  Lond. 
Joum.  Bot.  iv.  397)  were  extensive  and  good^  and  formed  the 
Snxndation  of  the  Peradenia  Herbarium^  which  is  now  rapidly 
acquiring  a  European  fame^  through  the  successive  exertions 
of  Gardner  and  Thwaites^  Moon's  successors  in  charge  of  the 
garden;  and  of  Major  Champion^  who  resided  several  years  in 
tlie  istand.  Moon's  plants  were  never  distributed ;  but  other 
and  most  extensive  collections  have  been^  of  which  the  follow- 
ing are  the  most  important : — 1.  Macrae's^  a  collector  in  the 
serrioe  of  the  Horticultural  Society  of  London. — 2.  Colonel 
and  Mrs.  Walker's :  these  were  both  extensive  and  excellent^ 
and  were  illustrated  by  many  drawings  and  manuscripts. — 3. 
Major  Champion's^  alluded  to  at  p.  69. — 4.  Mr.  Gardner's; 
abfimdant  and  good :  these  were  in  part  distributed^  in  part 
sold  after  his  decease^  while  a  part  remain  in  the  Peradenia 
Herbarium.  Grardner  has  published  severstl  papers  on  Cey- 
lon plants  in  the  '  Journal  of  Botany/  and  in  the  ^  Calcutta 
Journal  of  Natural  History;'  sometimes  in  conjunction  with 
Major  Champion. 

Mr.  Thwaites^  the  present  able  superintendent  of  the  Pera- 
denia Botanic  Grardens,  has  for  several  years  continued  ener- 
getically the  investigation  of  the  flora  of  the  island  which  was 
commenced  by  Mr.  Gardner;  bringing  his  great  botanical 
aoqniiements,  skill  in  analjrsis,  and  powers  of  observing  and 

in  artificial  winter  ia  produced  by  expofling  the  roots,  and  buUocka*  blood 
is  oaed  as  manure.  According  to  the  same  authority,  the  grape  also  bears 
well  at  TangaUe,  at  the  southern  extremity  of  Ceylon,  a  locality  which  must 
W  a  Tery  different  olimato  from  Jaffiia. 

r 
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collectmg  when  trayelling^  to  bear  upon  the  rich  materials 
collected  by  his  predecessors  and  himself.  His  exertions 
have  already  given  him  a  prominent  position  amongst  Indian, 
botanists ;  and  from  his  continued  labours  we  hope  to  see  the 
Cingalese  Flora  fiilly  illustrated  in  an  economical  and  bota- 
nical point  of  view. 

2.  Malabar. 

We  shall  employ  this  term  in  its  widest  signification^  and 
as  usually  applied  by  older  geographers^  to  designate  the 
whole  of  the  narrow  belt  of  country  (rarely  above  fifty  miles 
broad)  west  of  the  great  Peninsular  chain^  fiK)m  Goa  to  Cape 
Comorin :  it  thus  includes  the  British  district  of  Malabar^  be- 
sides Canara  and  Kurg  to  the  north  of  it^  and  the  kingdoms 
of  Cochin  and  Travancor  to  the  south.  The  eastern  political 
boundaries  of  these  districts  correspond  nearly^  but  not  uni- 
formly^ with  the  crest  of  the  mountains ;  and  though  some 
parts  of  the  latter  are  included  politically  in  the  provinces  of 
Mysore  and  the  Carnatic^  we  shall  consider  them  all  as  one 
province  botanically. 

Malabar  is  in  general  hilly  and  mountainous;  a  narrow 
strip  of  low  land  borders  the  sea>  frequently  intersected  by  long 
sinuous  salt-water  creeks^  and  covered  with  Cocoa-nuts ;  the 
hiUs  which  are  thrown  off  as  spurs  from  the  main  axis  often 
reach  the  sea  and  dip  suddenly  into  it :  they  enclose  well  cul- 
tivated valleys,  and,  though  generally  low  to  the  west,  they 
rapidly  rise  to  the  east,  where  they  joia  the  chain. 

The  climate  of  Malabar  is  characterized  by  extreme  humi- 
dity, and  an  abundant  rain-faU  during  the  south-west  mon- 
soon, when  the  temperature  seldom  rises  above  76^  (the  mean 
of  the  year  being  81°).  In  many  parts  the  rains  commence 
as  early  as  the  middle  of  March,  but  rarely  become  heavy 
till  May,  continuing  thenceforward  incessant  till  October,  and 
depositing  more  than  one  hundred  inches  on  the  coast.  In 
the  extreme  south  the  rain-fall  is  less  considerable ;  at  Quilou 
77  inches,  and  at  Trivandrara  65  inches,  probably  from  the 
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oanowing  of  the  land  and  the  lower  elevation  of  the  moun- 
t&Ds.  The  humidity^  however^  continues  excessive.  At  Cape 
ComoriiL  the  amount  of  rain  is  only  30  inches.  To  the  north- 
ward^ in  Canara^  the  climate  is  drier,  especially  in  winter,  and 
the  hills  are  less  elevated.  During  the  north-east  monsoon, 
from  January  to  April,  which  includes  the  hottest  season  of 
die  year  throughout  the  province,  irr^ular  winds  and  showers 
prevail  everywhere,  except  opposite  Coimhator,  where,  from 
&e  great  depression  in  the  mountains,  diy  winds  are  at  that 
aeason  not  unfrequent. 

Rom  the  humid  character  of  the  Malabar  climate,  its  lux- 
uriant vegetation  might  be  inferred.  Hamilton  tells  us  that 
it  resembles  Bengal  in  verdure,  but  has  loftier  trees  and  more 
Pafans :  the  shores  are  skirted  with  Cocoa-nuts,  and  the  vil- 
lages surrounded  with  groves  of  Betel-nut  Palms  and  Talipots. 
Vateria  Indica,  a  noble  Dipterocarpous  tree,  is  abimdantly 
planted  in  many  parts ;  Cassia,  Pepper,  and  Cardamoms  flou- 
rish wild  in  the  jungles,  and  form  staple  products  for  export. 
The  iact  that  the  Pepper  is  cultivated  without  the  screens 
used  in  other  parts  of  India,  to  preserve  a  humid  atmosphere 
about  it,  is  the  best  proof  of  the  dampness  and  equability  of 
the  climate.  The  low  valleys  are  richly  clothed  with  rice- 
fields,  and  the  hill-sides  with  millets  and  other  dry  crops, 
whSst  the  gorges  and  slopes  of  the  loftier  mountains  are  co- 
vered with  a  dense  and  luxuriant  forest. 

The  mass  of  the  Mora  is  Malayan,  and  identical  with  that 
of  Ceylon,  and  many  of  the  species  are  further  common  to  the 
Khasia  and  the  base  of  the  Himalaya.  Teak  is  found  abun- 
dantly in  the  forests,  but  the  Sandal- wood  occmrs  only  on  the 
east  and  dry  flanks  of  the  chain.  Oaks  and  Conifera  are 
wholly  unknown  in  Malabar,  but  the  common  Bengal  Willow 
(Salix  ietrasperma)  grows  on  the  hills*  Gnetum  and  Cycas 
both  occur,  the  former  abundantly. 

The  mountain-chain  which  forms  the  eastern  boundary  of 
Malabar,  separating  it  from  Mysore  and  the  Camatic,  has, 
except  on  the  eastern  slopes  of  the  most  lofty  parts,  a  very 
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humid  dimate^  and  is  therefore  most  appropriately  noticed 
here.  It  attains  its  greatest  devation  to  the  southward^  and 
is  broken  np^  by  considerable  depressions^  into  two  or  more 
separate  masses,  of  which  the  southernmost  may  be  called 
the  Travancor  range,  whilst  to  the  northward  it  is  continued 
as  the  Nilghiri^  Kurg^  and  Nagar  mountains. 

Tbayancob. — ^The  mountains  of  Travancor  form  an  iso- 
lated mass  at  the  extreme  south  of  Malabar^  which  they  se- 
parate from  the  districts  of  TinneveUy  and  Madura^  in  the 
Southern  Camatic.  They  are  completely  cut  off  from  the 
mountains  on  the  north  (NOghiri)  by  a  remarkable  depres- 
sion, in  11^  N.  lat.^  which  is  fifteen  miles  wide,  and  is  oc- 
cupied by  the  western  portion  of  the  district  of  Coimbator. 
The  Travancor  group  of  mountains  thus  presents  a  striking 
analogy  to  the  island  of  Ceylon  in  position  and  outline.  The 
main  chain  runs  southward  for  150  miles  to  Cape  Comorin, 
with  occasional  deep  depressions,  and  terminates  in  a  bold 
predpitous  mass,  3-4000  feet  high,  within  three  miles  of  the 
Cape  itself.  The  Travancor  mountains  are  loftiest  at  the  ex- 
treme north  of  the  district,  where  they  stretch  east  and  west 
for  sixty  to  seventy  miles,  separating  the  districts  of  Dindigal 
and  Madura,  and  rising  into  peaks  of  8-9000  feet,  which 
overhang  the  plain  of  Coimbator ;  and  they  retain  an  devation 
of  5-6000  feet  throughout  their  extent  to  the  southward. 
They  are  generally  very  precipitous,  and  undulating  or  rounded 
grassy  ridges  seem  to  be  of  common  occurrence  at  6-7000 
feet.  Of  the  deep  depressions  that  intersect  the  Travancor 
range,  and  by  which  communications  are  kept  up  between  the 
districts  which  it  divides,  that  of  Courtalam,  in  9^  N.  lat.,  is  a 
well-known  botanical  station,  which,  though  on  the  eastern  or 
Camatic  side,  frx)m  its  peculiar  form  and  situation,  is  under 
the  influence  of  the  south-west  monsoon,  and  enjoys,  together 
with  the  rest  of  the  province,  a  ddidously  cool  and  equable 
climate.  Notwithstanding  the  perennial  humidity,  the  rain- 
fall at  Courtalam  is  only  40  inches;  on  the  hills  around, 
however,  it  is  doubtless  much  greater.     The  Pulney  or  Palnai 
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moimtaiiis  west  of  Dindigal^  the  Animalaya  south  of  Coim- 
bator,  the  Sheyaghiri  moimtams  south-west  of  Madura^  and 
the  ranges  near  Courtalazn^  are  all  well-known  as  the  scenes 
of  Dr.  Wight's  indefatigable  labours,  which  have  extended  to 
Cape  Comorin  itself  in  this  direction. 

There  are  few  botanical  features  of  Travancor  not  common 
to  both  Ceylon  and  Malabar  in  general.  Nutmegs,  coffee,  and 
ciimamon  flourish  at  Courtalam.  The  remarkable  Palm,  Ben- 
tmdna,  so  common  on  its  mountains,  is  however  not  known 
in  Ceylon.  The  other  Palms  are  Caryota  urens,  an  Areca, 
Phamx  farimfera,  and  one  or  two  species  of  Calanms. 

NiLGHiRi  AND  KuRG  MOUNTAINS. — To  the  uorth  of  the 
Ccmnbator  valley,  this  part  of  the  peninsular  chain  rises  ab- 
niptly  to  8000  feet  elevation  as  the  Nilghiri  range,  and  is 
continued  northward  as  the  mountains  of  Kui^  at  nearly  the 
same  elevation.  Below  6000  feet  they  are  steep  and  densely 
wooded;  above  that  they  form  imdulating  grassy  table-lands, 
with  scattered  bushes  and  copsewood,  firom  which  low  sloping 
hilk  arise,  of  which  Dodabetta,  the  loftiest  of  the  range,  at- 
tains 8429  feet. 

To  the  west  and  south,  the  Nilghiri  mountains  are  precipi- 
tons;  to  the  east,  long  transverse  ranges  covered  with  dense 
forest  are  given  off,  enclosing  the  lofty  valleys  of  Mysore. 

The  rain-fall,  which  is  excessive  to  the  westward,  is  much 
diminished  before  reaching  the  axis  of  the  chain :  at  Doda- 
betta it  is  100  inches ;  and  at  Utacamand  only  64  inches, 
llie  seasons  are  uniform  throughout  the  year,  the  cold  never 
being  extreme,  though  frosts  do  occur  in  clear  winter  nights. 
Tlie  following  abstract  (which  we  borrow  from  Gardner)  will 
afford  a  few  data  as  to  the  temperatures  of  certain  positions 
and  elevations : — 

Alt.  Mean  temp. 

Dinhetty 6166  feet  640 

Kotaghery      ....  6407   „  634 

Utacamand    ....  7197   „  610 

Dodabetta      ....  8429  560 
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The  monsoon  is  so  checked  by  the  great  elevation  and 
breadth  of  this  range^  that  its  east  flank  partakes  much  of 
the  cUmate  of  Mysore^  many  plants  of  that  country  ascend- 
ing aknost  to  the  crest  of  the  chain,  which  is  therefore,  as 
Gardner  informs  ns,  wholly  nnsnited  to  the  growth  of  Coffee. 

The  ravines  and  shady  slopes  near  the  undulating  summits 
of  the  Nilghiri  hiUs  are  occupied  by  thickets  of  small  trees 
and  bushes,  like  those  of  Ceylon,  but  probably  composed  of  a 
greater  number  of  species,  all  of  which  are  equally  character- 
istic of  similar  situations  in  the  Khasia,  as  Temstrcemiacea, 
Michelia,  Syinplocos,  Photima,  IleWy  Eugenia,  Vaccifdum, 
GauUheria,  MyrsinMB,  Rhododendron  arboreum,  Pittosporum, 
Laurinea,  with  Rubua,  Cotoneaster,  Desmodium,  Jasmmuan, 
Euonymu8y  Indigofera,  Daphne,  EuphorbiaceiB,  Antide^mea, 
Willow,  Melastomacea,  and  a  vast  number  of  others.  Of 
forms  that  do  not  extend  to  Ceylon,  are  Willow,  Gnetum,  Ft- 
bumum,  Lonicera,  Rosa.  Balsams  attain  their  maximum  in 
the  Nilghiri  and  Travancor  mountains ;  and  amongst  Euro- 
pean forms  are  AlchemiUa,  PotentiUa,  Geniianete,  and  Labiatce, 
Agrimonia,  however,  which  is  found  both  in  the  temperate 
parts  of  India  and  in  Ceylon,  is  absent  firom  the  Nilghiri. 

Naoar. — Of  this  district,  which  lies  to  the  north  of  Kui^, 
comparatively  little  is  known ;  politically  it  belongs  to  Mysore, 
but  its  climate  and  vegetation  appear  to  be  identical  with 
that  of  Malabar.  For  the  most  part  it  consists  of  rounded 
or  table-topped  hills,  4-5000  feet  in  mean  elevation,  often 
cultivated  to  that  height,  and  rising  in  some  places  to  upwards 
of  6000  feet,  the  portion  called  Bababuden  Hills  being  said 
to  be  5700  feet.  As  with  all  other  parts  of  the  chain,  the 
climate  of  the  western  parts  is  excessively  humid :  the  rains 
at  the  town  of  Nagar  (or  Bednor),  elevated  4000  feet  on  a 
spur  to  the  westward  of  the  chain,  are  said  to  last  for  nine 
months,  during  six  of  which  they  are  so  heavy  that  the  in- 
habitants cannot  leave  their  houses.  The  eastern  parts  again 
are  more  level,  and  drier,  and  resemble  other  districts  of 
Mysore. 
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Noftii  of  Nagar^  and  near  the  sources  of  the  Warda  River 
pn  U*'  N.  lat.)^  there  is  a  marked  break  in  the  chain^  which 
ftere  seems  hardly  to  rise  above  the  level  plain  of  Dharwar 
to  die  eastward.  Here  the  watershed  recedes  further  than 
isoal  from  the  west  coasts  and  two  considerable  rivers  flow  in 
kep  ravines  from  the  immediate  vicinity  of  Dharwar  to  the 
Western  Ocean^  separated  by  lateral  spurs  which  run  south- 
vest  from  the  axis  of  the  chain. 

Br.  Buchanan  Hamilton  was  the  first  after  Rheede  to  ex- 
^ore  the  botany  of  Malabar.  Having  been  deputed  to  that 
province  by  the  Gh)vemment  of  Madras^  charged  with  a  mul- 
t^dty  of  duties^  he  does  not  seem  to  have  collected  largely^ 
nor  has  he  published  any  general  work  on  the  subject.  Many 
important  botanical  observations  of  his  are^  however^  detailed 
in  Tsrious  pubUcations,  and  especially  in  his  Commentaries  on 
the '  Hortns  Malabaricus^'  which  have  in  part  only  appeared  in 
the  TiiTinaean  Transactions.  To  this  task  he  brought  an  ex- 
tensive knowledge  of  tropicfd  botany  and  Oriental  literature. 

Dr.  Wight's  researches^  in  many  parts  of  the  province^  are 
justly  odebrated  throughout  Europe ;  he  has  personally  ex- 
plored the  Travancor  mountains  as  far  south  as  Cape  Co- 
mofin^  the  Courtalam  and  Pulney  hills^  the  neighbourhood  of 
Qnilon^  and  especially  the  Nilghiri  chain^  which  is  easily  acces- 
able  from  Coimbator^  where  he  so  long  resided  as  superin- 
tendent of  the  Oovemment  Cotton  Plantations.  Dr.  Gard- 
ner, when  on  a  visit  to  Dr.  "Wight,  also  coUected  in  the  Nil- 
^liri  chain^  as  did  Sir  Frederic  Adam,  and  Mr.  Schmid^  a 
missioQary^  a  few  of  whose  plants  have  been  published  by 
Zenker. 

The  northern  district,  or  Canara,  has  been  diligently  ex- 
plored by  Mr.  Dalzell,  who  resided  for  many  years  at  Vin- 
gorla,  in  the  Southern  Concan,  and  made  extensive  journeys. 
A  lai^e  collection  of  Canara  and  Kiirg  plants  was  also  made 
by  Mr.  Metz*,  a  missionary,  and  distributed  in  Germany  by 
Hohenacker,  and  named  by  Miquel ;  these  are  partly  from  the 

*  The  name  of  Mr.  Metz  should  be  substituted  for  that  of  Mr.  Schmid  at 
p.  69  of  thifi  Essay. 
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neighbourhood  of  Mangalore^  and  partly  &om  the  vicinity  of 
Mercara  in  Kurg. 

The  mountains  of  Kurg  were  first  explored  by  Captain 
Munro  and  Captain  Gk)ugh^  who  seem  to  have  sent  many 
plants  to  Dr.  Wight.  Copious  Herbaria  were  also  made  in  ya- 
rious  parts  of  the  chain  by  our  own  collectors.  The  district 
of  Nagar  seems  to  have  been  visited  by  Hamilton  only^  on 
his  return  from  Canara  to  Mysore :  his  notices  of  it  are  very 
scanty.  Dr.  Wight  has  further  published  a  few  plants  of  the 
Bababuden  hills. 

A  careful  comparison  of  much  of  the  materials  comprised 
in  these  different  collections,  from  all  parts  of  the  chain^  as- 
sures us  that  Malabar  is  comparatively  well  explored  botani- 
cally,  and  that  there  are  not  many  more  phaenogamic  plants 
to  reward  the  labours  of  fiiture  investigators. 

3.    CONCAN. 

This  district  extends  from  Groa  to  Daman,  or  very  nearly 
to  the  Tapti  river.  Like  Malabar,  which  it  greatly  resembles 
in  general  aspect,  it  is  comprised  between  the  western  ocean 
and  the  Ghats,  and  consists  of  a  narrow  belt  near  the  sea  with 
salt-water  inlets,  and  a  succession  of  mountain  spurs.  In  the 
northern  parts  of  the  Bombay  Presidency,  the  chain  separating 
the  Concan  from  the  Dekhan  is  called  the  Northern  Ghats,  or 
Siadri  mountains,  a  term  which  may  conveniently  be  extended 
to  their  whole  length,  and  which  we  shall  thus  apply  when  it 
is  necessary  to  particularize  them.  Throughout  the  Concan 
they  form  a  continuous  chain  of  hills,  interrupted,  however, 
by  deep  depressions.  Throughout  their  length,  they  seem  sel- 
dom rugged^  but  to  rise  often  into  sharp  or  flat-topped  peaks. 
To  the  east  they  slope  gently  into  the  plains  of  the  Dekhan. 
The  summits  rise  to  the  height  of  4000-^000  feet,  but  the 
mean  elevation  is  very  much  less.  The  station  of  Mahaba- 
leshwar  is  4700  feet.  In  the  latitude  of  Daman  20^^  N.),  the 
chain  begins  to  sink  abruptly  into  the  Tapti  valley,  and  changes 
its  course,  or  sends  off  a  spur  of  considerable  elevation  in  an 
easterly  direction,  as  the  Chandor  hills. 
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This  range  of  the  Ohats  is  sufficiently  lofty  and  abrupt  to 
produce  a  heavy  rain-fall  during  the  south-west  monsoon; 
between  May  and  September  this  is  in  some  parts  immense^ 
and  only  rivalled  by  that  of  Malabar  and  the  Khasia  hills  in 
East  Bengal.  At  Mahabaleshwar,  it  amounts  to  248  inches 
umaaDy.  In  the  Southern  Concan^  especially  in  the  Sawant 
Wari  district^  the  rains  are  as  heavy  as  in  Canara,  At  B<xn- 
hj,  the  rains  last  firom  June  till  the  end  of  September^  and 
the  £Edl  is  only  80  inches,  which  is  considerably  less  than 
at  any  point  further  south  on  the  coast.  At  Tannah,  how- 
ever, the  average  fall  is  more  than  100  inches.  During  the 
Qorth-east  monsocm,  which  blows  from  November  till  March, 
the  climate  is  dry  compared  with  that  of  Malabar,  the  change 
commencing  rather  suddenly  where  the  mountains  are  lowest 
aad  most  distant  from  the  coast.  At  Bombay  there  are  re- 
gular sea-breezes  in  the  afternoon,  so  that  the  atmosphere 
nerer  becomes  extremely  arid. 

The  change  of  climate,  marked  by  diminished  mean  tem- 
poatore,  a  lower  winter  temperature,  and  greater  dryness, 
which  accompanies  the  increased  distance  from  the  Equator, 
has  a  decided  influence  on  the  vegetation.  The  whole  Con- 
can  is  hence  more  open  than  Malabar,  heavy  forests  are  rarer, 
many  tropical  Malayan  forms  disappear,  and  the  most  mois- 
ture-loving types  of  vegetation  linger  only  in  the  damp  re- 
oesses  of  the  mountains.  A  rich  cultivation  replaces  the  fo- 
lest  in  the  valleys  especially,  and  the  dense  jungles  are  con- 
fined more  or  less  to  the  lower  slopes  of  the  main  chain.  In 
the  more  open  parts  there  is  a  remarkable  mixture  of  African 
types;  in^t^Ail  of  the  luxuriant  Acanthacea  of  Southern  In- 
dia, there  occur  spiny-leaved  species,  similar  to  Abyssinian 
and  Arabian  ones.  Curious  Umbelltfera,  allied  to  no  others 
in  India,  accompany  these,  as  well  as  a  great  variety  of  forms 
typical  of  the  north  tropical  African  vegetation.  The  arid 
flora  of  the  Dekhan,  of  Marwar  and  Sind,  however,  hardly 
enters  the  Concan. 

The  Flora  of  the  Bombay  Presidency  has  only  lately  been 
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diligently  investigated,  little  having  been  known  of  it  up  to 
the  date  of  publication  of  Wight  and  Amott^s  Prodronius. 
The  plants  of  Concan  were  first  catalogued  by  Mr.  Grah&ni, 
assisted  by  Mr.  Nimmo ;  these  botanists  seem  to  have  been 
diligent  workers,  and  were  correspondents  of  Dr.  Wight,  to 
whom  they  communicated  valuable  discoveries. 

Dr.  Gibson,  the  energetic  Conservator  of  Bombay  PoreBts, 
has  had,  owing  to  the  nature  of  his  duties,  ample  oppor- 
tunities of  investigating  the  Flora  of  Bombay,  and  we  are  in- 
debted to  him  for  a  considerable  Herbarium.  We  have  also 
had  the  opportunity  of  examining  the  excellent  collections  of 
Dr.  Stocks,  who  officiated  for  Dr.  Gibson  during  that  gentle- 
man's visit  to  Europe,  and  to  whom  we  have  been  greatly 
indebted  for  information  and  assistance. 

It  is,  however,  by  Mr.  Law  and  Mr.  Dalzell,  that  the  Con- 
can  Flora  has  been  most  ably  and  energetically  investigated. 
Mr.  Law  resided  for  many  years  at  Tannah  (near  Bombay), 
and  explored  the  Northern  Concan,  whilst  Mr.  Dalzell  chiefly 
employed  himself  in  the  Southern  Concan  and  adjacent  pro- 
vince of  Canara. 

4.  Cabnatic, 

In  the  extreme  south  of  the  Peninsula,  the  Camatic  ex- 
tends from  the  eastern  sea  to  the  borders  of  Malabar;  but 
further  north,  where  the  Peninsula  is  wider,  it  comprises  only 
the  sea-coast,  the  province  of  Mysore  being  interposed  between 
it  and  the  great  peninsular  chain.  The  northern  part  of  the 
Camatic  is  a  nearly  level  tract,  of  no  great  width,  extending 
from  the  mouth  of  the  Grodavery  to  the  delta  of  the  Cavery. 
It  is  not  a  perfect  level,  as  a  few  low  ridges  project  at  intervals 
fit)m  the  Ghats ;  and  some  isolated  hUls  of  trifling  elevation 
occur,  scattered  over  the  surface,  evidently  the  remnant  of 
former  continuous  ranges,  which  have  been  apparently  re- 
moved by  aqueous  action.  None  of  these  exceed  a  few  hun- 
dred feet  in  height,  and  they  exercise  no  material  influence 
on  the  climate  or  v^etation.     Much  of  the  country  is  sandy. 
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and  scarcely  arable^  and  the  inhabitants  are  in  general  so  de- 
pendoit  on  the  periodical  rains  for  their  crops^  that  any  de- 
&36Dcy  in  the  rain-faU  is  followed  by  a  bad  harvest. 

Throughout  the  northern  Camatic,  the  rain-fall  daring  the 
aoath-weat  monsoon  is  trifling  in  amount;  and  as  the  sun's 
action  is  not  mitigated  by  a  cloudy  sky  during  the  hottest 
poiod  of  the  year^  as  is  the  case  in  Mysore^  the  temperature 
from  Mardi  till  Noyember  is  extremely  high.  In  the  middle 
of  October  or  the  beginning  of  November  the  north-east 
monsoon  sets  in^  and  with  it  a  more  or  less  abundant  rain- 
UL  In  the  end  of  December  the  rains  cease^  firom  the  gra- 
dual change  in  the  direction  of  the  wind^  which  makes  it  less 
directly  a  sea-breeze  than  in  the  earlier  part  of  the  winter 
season.  The  mean  temperature  of  Madras  is  82^^  and  the 
niin-fidi  does  not  exceed  45  inches. 

In  the  southern  Camatic^  the  district  of  Salem^  between  the 
livers  Penar  and  Cavery^  which  is  considerably  more  elevated 
than  the  rest  of  the  province^  may  be  considered  a  prolonga- 
tion of  the  most  elevated  part  of  the  central  platform  of  My- 
sore. The  table-land  of  Mysore  dips  abruptly  into  the  plain 
of  Salem^  which  has  an  elevation  of  about  1100  feet  above  the 
sea,  and  contains  several  detached  masses  of  hills  scattered 
over  it^  aU  rising  to  very  considerable  elevations.  Of  these^ 
the  most  lofty  are  the  Shiwari  hills^  which  rise  a  few  miles 
iKnrth-east  of  the  town  of  Salem^  in  a  range  of  densely  wooded 
flat-topped  hiUs.  The  mean  height  of  the  table-land  on  their 
sommits  is  about  4600  feet^  but  the  highest  peak  rises  to- 5260 
&et.  The  Salem  district^  from  its  position  opposite  the  Coim- 
bator  gap^  and  from  the  influence  of  the  considerable  masses 
of  high  land  just  mentioned^  is  rather  more  rainy  than  the 
northern  Camatic.  The  south-west  monsoon  sets  in  early 
in  June^  and  short  but  heavy  and  frequent  showers  continue 
till  September.  Towards  the  end  of  October^  the  north-east 
moiiaoon  brings  a  return  of  showery  weather,  vrith  a  cloudy 
sky.  This  continues  tiU  the  middle  of  December,  when  the 
rains  cease  in  consequence  of  the  gradual  change  of  the  direc- 
tion of  the  wind  from  north-east  to  due  north. 
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The  district  of  (3oimbator  has^  like  that  of  Salem,  so  many 
peculiar  features,  as  to  call  for  a  special  notice.  It  lies  oppo- 
site the  great  gap  in  the  Peninsular  chain  abready  so  often  re- 
ferred to,  and  is  conterminous  with  Malabar.  Between  the 
southern  slopes  of  the  Nilghiri  mountains,  and  the  northern 
face  of  those  of  Travancor,  there  is  interposed  a  space  of  about 
thirty  miles  in  width  traversed  by  low  hills.  Across  that  de- 
pression, the  south-west  monsoon  has  almost  a  tree  passage 
to  the  eastward ;  but  the  great  elevation  of  the  mountains  on 
both  sides,  and  the  absence  of  any  considerable  hills  in  the 
district,  cause  the  monsoon  wind  to  pass  over  without  depo- 
siting much  of  its  moisture,  and,  though  the  climate  is  humid, 
the  rain-ffdl  is  very  trifling.  During  the  north-east  monsoon 
again,  the  high  hills  of  eastern  Mysore  and  those  of  the  Salem 
district  intercept  a  considerable  portion  of  the  moisture  which 
would  otherwise  reach  this  district.  Coimbator  is  thus  re- 
markable for  the  very  small  annual  amount  of  rain,  which  is 
not  more  than  twenty-one  inches. 

The  district  of  Tanjor,  which  comprises  the  delta  of  the 
river  Cavery,  appears  to  present  no  remarkable  features  be- 
yond those  common  to  all  tropical  deltas.  Its  climate  is 
more  humid  and  cool  than  the  remainder  of  the  Camatic, 
chiefly  owing  to  the  swampy  soil. 

The  extreme  southern  portion  of  the  Camatic,  including  the 
districts  of  Madura  and  TinneveUy,  is  separated  fix)m  the  re- 
mainder by  a  lofty  transverse  range  of  mountains,  which  runs 
from  west  to  east,  passing  to  the  south  of  Dindigal.  These 
mountains,  which  at  their  eastern  extremity,  where  they  arc 
called  Pulney  (Palnai)  mountains,  are  600Q-8000  feet  in  height, 
gradually  diminish  in  elevation  to  the  eastward.  About  five 
miles  south  of  Dindigal  the  Serroo  Mullay  (Serii  Malaya) 
hills,  rise  to  3500  feet,  and  the  range  sinks,  about  twenty 
miles  to  the  eastward  of  Dindigal,  into  the  plain  of  the  Car- 
natic.  This  range  of  hills  insulates  in  a  very  remarkable 
manner  the  districts  to  the  south  of  it,  which  are  sheltered 
from  the  south-west  monsoon  by  the  high  mountains  of  Tra- 
vancor  on  the  west,  and  from  the  north-east  monsoon  bv  this 
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ihe  north,  and  by  the  island  of  Ceylon  to  the  east, 
therefore,  in  the  southernmost  part  of  India,  in  a 
jtween  8°  and  \(f  N.,  a  hot,  arid  climate,  resembling 
thit  c^  ^ypt,  like  vhich  it  produces  the  best  quali^  of  senna 
nd  cotton,  and  many  wild  plants  characteristic  of  the  Egyp- 
tiut  Flora,  which  avoid  homidity,  and  are  not  known  else- 
vhere  in  the  Peninsnla.  Of  this,  two  remarkable  instances 
IR  Coecuttia  Leaba,  and  Capparia  aphylla. 

As  a  whole,  the  vegetation  of  the  Camatic  is  neither  rich  nor 
raried.  The  climate  being  very  arid  except  during  the  north- 
east monsoon,  the  humid  flora  is  entirely  absent.  There  is 
[io  forest,  except  on  the  flanks  of  the  higher  mountains, 
vhidi  bound  the  province  on  the  west,  or  rise  from  its  plains ; 
md  there  the  vegetation  resembles  that  of  the  drier  parts  of 
Ceykm  or  of  the  Mysore  hills.  The  shrubby  flora  of  the 
Dpni  plains  consists  chiefly  of  Capparideee,  Rhamnacea,  Aca- 
m,  and  spinous  Ruhiacea,  Alangium,  Azitna,  Carisaa  and 
CaMrojM  giganiea,  Ekretia  buxifoUa,  Gmelina,  Saloadora, 
Antideama,  Pisonia,  and  such  like  shrubby  plants.  The  only 
Pilms  are  a  Calamtu  and  PhcBrUr,  besides  the  commonly  cul- 
tivated CoeoB,  Borassua  (which  characterizes  dry  countries), 
and  Areca.  Along  with  these,  grow  many  shrubs  which  are 
spread  over  the  whole  of  the  drier  parts  of  India,  as  far  as 
tbe  Himalaya.  Many  of  the  annual  plants  have  an  equally 
»ide  range,  especially  those  of  the  rains,  which  are  scarcely 
diSerent  from  those  of  the  Gangetic  valley.  Aa  there  is  no 
winter,  there  are  no  northern  types  found  in  any  part  of  the 
Camatic.   * 

The  vegetation  of  the  hilly  parts  of  the  Camatic  has  yielded 
'  no  peculiarities.  Most  of  the  hills  are  of  too  trifling  elevation 
to  eshiint  any  marked  difference  of  mean  temperature ;  and 
eren  the  Salem  range,  from  the  isolated  position  of  its  masses, 
qipears  to  present  fewer  peculiar  features  than  more  continuous 
mountain  masses  of  even  lees  elevation.  The  flanks  are  co- 
vered with  dense  bamboo  jungle,  and  the  summit  is  bare  and 
gnusy,  except  in  raviues  and  along  the  streams.     A  detailed 
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account  of  the  flora  of  their  summits  is^  however,  a  de&dde- 
ratum. 

The  yegetation  of  the  plain  of  the  Camatic  has  been  in- 
vestigated by  so  many  persons,  that  it  is  now  thoroug^hly 
well  known.  The  earliest  peninsular  botanists  were  the  Danish 
missionaries,  who  originally  settled  at  Tranquebar ;  and  most 
of  the  collectors  who  have  visited  the  peninsula  have  tra- 
versed the  Camatic  en  route  to  the  interior.  It  is  therefore 
unnecessary  to  enumerate  the  names  of  all  those  who  have 
botanized  there. 

5.  Mysore. 

The  province  of  Mysore  is  bounded  on  the  north  by  the 
Dekhan,  on  the  west  by  the  mountain  axis  of  the  peninsula, 
and  on  the  east  and  south  by  the  low  country  of  the  Car- 
natic.  It  is  usually  described  as  a  table-land  enclosed  be- 
tween the  western  and  eastern  Ghats ;  a  form  of  expression 
which  has  doubtless  originated  in  the  fisu;t  that  a  considerable 
rise  is  made  in  entering  the  province  from  either  side. 

The  Western  Ghats,  as  we  have  already  fully  explained, 
form  a  chain  extending  in  a  direction  parallel  to  the  west- 
em  ocean ;  and  Mysore,  which  occupies  the  eastern  and  more 
gentle  slope  of  these  mountains,  contains  the  upper  part  of 
the  basins  of  the  Cavery,  Fenar,  and  Tungrabudra  rivers,  aU 
of  which  dischai^  their  waters  into  the  Bay  of  Bengal. 

Through  the  centre  of  this  elevated  tract,  nearly  in  the 
parallel  of  Mangalor  and  Madras,  is  situated  the  watershed 
which  separates  the  first  of  these  rivers  from  the  two  latter. 
Tins  is  not  an  elevated  ridge,  but  a  rounded  and  often  scarcely 
perceptible  swelling,  usually  undulating  very  gently,  but  rising 
at  intervals  into  rugged  masses  often  more  than  a  thousand 
feet  above  its  mean  elevation.  The  highest  summits  in  My- 
sore (except  in  the  district  of  Nagar)  are  situated  on  this 
line,  and  are  north-east  and  north  of  Bangalor,  where  several 
peaks  rise  to  4000  feet,  and  one  to  4500  feet.  To  the  north 
of  this  range  the  elevation  is  less  considerable,  but  the  ap- 
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pemnoe  of  the  country  is  the  same.  The  rivers  which  flow 
towards  the  Kistna  are  separated  by  spurs  of  a  high  table- 
hfidj  rarely  riaing  into  hills^  so  that  the  country  appears  nearly 
bt,  except  to  the  eastward^  where  it  dips  suddenly  into  the 
phm  of  the  Camatic.  The  elevation  of  Bellary  is  1600  feet ; 
Kamul  is  about  1000  feet ;  and  Cadapah^  in  the  gorge  of  the 
toisr,  where  it  issues  from  among  the  mountains^  is  only  600 
feet  above  the  level  of  the  sea. 

Another  spur  firom  the  great  peninsular  chain  forms  the 
soQthem  boundary  of  the  province^  separating  the  district 
of  CoimbatoT  and  the  basin  of  the  Bhowani  river  from  the 
npper  basin  of  the  Cavery.  This  range^  which  attains  gene- 
nfly  an  elevation  of  nearly  4000  feet,  extends  in  an  easterly 
direction  from  the  eastern  slopes  of  the  Nilghiri. 

Between  these  two  watersheds,  the  table-land  of  Mysore 
forms  a  gently  undulating  plain,  sloping  downwards,  from 
4000  feet  at  the  base  of  the  mountains,  to  3000  at  Bangalor, 
tttd  ^400  at  Seringapatam  on  the  banks  of  the  Cavery. 

The  highlands  of  Mysore  sink  everywhere  abruptly  into 
the  plain  of  the  Camatic,  except  where  the  great  rivers  de- 
Ixmche;  and  the  extremities  of  the  broad  flat-topped  ranges 
vhidi  form  the  table-land^  when  viewed  from  a  little  distance, 
pesent  the  appearance  of  a  continuous  range  of  hills  parallel 
to  the  coast-line,  commonly  known  as  the  Eastern  Ghats. 

The  districts  of  Bellary,  Kamul,  and  Cadapah,  which  oc- 
cupy the  northern  slope  of  the  central  range  of  Mysore,  and 
^  higher  parts  of  the  basin  of  the  Tungabudra  and  the  Pc- 
^  are  usually  excluded  from  Mysore,  being  known  as  the 
Ceded  Districts,  because  they  were  transferred  fit)m  the  king- 
dom of  Mysore  to  the  Nizam  after  the  war  in  1 800,  and  after- 
guards «made  over  to  the  British  Government  in  lieu  of  a 
money-payment.  As  they  present  no  physical  or  botanical 
'■matures  which  would  make  it  desirable  to  consider  them  as 
a  aqiarate  province,  we  shall  include  them  imder  the  general 
luune  of  Mysore,  of  which  the  Eistna  will  therefore  form  the 
'wrthcm  boundary. 
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The  climate  of  Mysore  is  mach  drier  than  that  of  Mala- 
bar^ because  the  greater  part  of  the  south-west  monsoon  is 
intercepted  by  the  lofty  ranges  of  the  Nilghiri  and  of  Kurjg. 
The  summer  heat  is  however  very  moderate^  partly  on  ac- 
count of  the  elevation  of  the  table-land^  and  partly  because 
the  proximity  of  the  high  central  chain,  which  is  very  much 
cooled^  produces  a  great  amount  of  cloudy  weather  through-* 
out  the  summer  months.     In  winter  the  north-east  monsoon 
is  little  felt  in  the  interior,  the  greater  part  of  the  dischai^e 
from  it  being  on  the  coast  and  on  the  line  of  Ghats  at  the 
border  of  the  table-land.    The  winter  temperature  is  therefore 
not  much  less  than  that  of  summer,  so  that  the  climate  is 
very  equable.    The  mean  temperature  of  Bangalor  is  74°,  and 
the  rain-fall  35  inches ;  at  Bellary  the  rain  amounts  to  only 
22  inches.    To  the  northward,  the  north-east  monsoon  is  very 
little  felt  in  the  western  districts,  but  at  Cadapah  there  is 
generally  heavy  rain  in  November,  and  the  remainder  of 
the  winter  is  dry.     This  place  is  so  low,  and  so  far  from  the 
mountain  axis  and  the  west  coast,  that  the  south-west  mon- 
soon is  scarcely  felt,  even  by  the  formation  of  clouds,  though 
strong  westerly  winds  prevail  at  that  season.     Cadapah  is 
hence  one  of  the  hottest  and  most  unhealthy  parts  of  the 
Madras  Presidency. 

The  vegetation  of  Mysore,  like  tlat  of  the  Camatic,  is  ra- 
ther scanty.  The  level  sur&ce  of  the  table-land  is  frequently 
very  barren,  and  the  hills  are  often  bare  or  covered  with  low 
scrubby  jungle.  In  the  western  part  of  the  province,  the  east- 
em  slopes  of  the  central  chain  are  clothed  with  dense  forest, 
and  the  humidity  is  there  very  considerable,  and  the  v^eta- 
tion  in  consequence  more  varied,  but  approaching  closely  to 
that  of  Malabar.  ^ 

The  steep  slopes  of  the  eastern  Ghats,  which  are  powerfully 
affected  by  the  north-east  monsoon,  are  also  in  general  densely 
wooded.  Characteristic  trees  and  shrubs  are  Isora,  Cedre- 
lacea  and  Meliacea,  Erythrojpylon,  DipterocarpuSy  Myrtacea, 
Acacia  Lebbek,  Cassia  Fistula,  Pterocarpus,  Buiea  Jrondosa, 
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Lagentnemia  parviflora^  TerminaUa,  Conocarpus,  Nauclea 
cfxrdifolia,  Dio^pyros,  Teak,  Santahim  album,  Alnus  integri- 
fo&a,  Tri^his  aspera,  Bambusa,  etc.  etc. 

The  absence  of  i¥inter^  and  the  great  heat  of  the  dry  season 
from  December  to  June,  give  a  predominance  to  arid  types, 
e^edally  to  those  which  have  been  ah'eady  indicated  as  in- 
toloant  of  cold.  Few  pahns  are  indigenous,  except  in  the 
dense  western  forest.  Phcenix  sylvestris,  however,  occurs, 
tnd  Areca  Caiechu,  Cocos,  and  Borassus  are  cultivated  exten- 
ardj.  During  the  more  humid  summer  season  a  number  of 
Bakams  spring  up ;  a  genus  unknown  at  that  season  in  the 
hotter  and  drier  Camatic. 

Our  earliest  knowledge  of  the  plants  of  Mysore  is  due  to  the 
bde&tigable  Buchanan  Hamilton,  in  whose  travels  many  de- 
tails r^arding  the  aspect  of  its  vegetation  will  be  found.  It 
lias  ainoe  been  partially  investigated  by  many  botanists,  in 
puticalar  by  Heyne  and  by  Wight,  but  a  detailed  Ust  of  its 
plants  is  still  a  desideratum. 

6.  Dekhan. 

The  Deklmn  embraces  the  whole  of  the  country  between 
Ac  Kistna  and  the  Godavery,  except  a  very  narrow  belt  along 
the  Bay  of  Bengal,  which  is  included  in  the  Camatic.  To  the 
vest  it  is  separated  from  the  ocean  by  a  narrow  strip  of  land, 
the  Concan,  the  crest  of  the  mountain  axis  forming  the  (phy- 
sical) boundary  between  the  two  provinces.  To  the  north,  a 
W  lange  separates  it  from  Khandesh,  and  further  east  the 
Godavery  forms  an  artificial  boimdary  between  it  and  Berar. 

The  mountain-chain  which  forms  the  axis  of  the  peninsula 
is  considerably  lower  in  its  northern  half  than  further  south. 
North  of  Nagar,  it  appears  to  dip  rather  abruptly,  so  that 
between  Goa  and  Belgaum  it  is  very  much  depressed,  and 
presents  scarcely  any  perceptible  elevation  above  the  siu:- 
fcce  of  the  table-land,  which  is  there  2500  feet.  Further 
north,  the  elevation  of  the  table-land  gradually  diminishes, 
notwithstanding  the  increasing  width  of  the  continent.    At 
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Punah  it  is  1800  feet,  and  the  peaks  of  the  chain  attain  an 
elevation  of  4-5000  feet,  but  they  are  separated  by  great  de- 
pressions. The  table>land  of  the  Dekhan  forms  the  watershed 
between  the  basins  of  the  Kistna  and  the  Oodavery^  and.  has 
an  average  elevation  of  from  1800  to  2000  feet,  with  an  un- 
dulating surface,  but  no  mountains  rising  much  above  the 
mean  level.  Hyderabad  is  1672  feet,  the  Cantonment  of  Se- 
canderabad,  close  by,  1837  feet,  and  a  hill  near,  2017  feet 
above  the  level  of  the  sea.  The  valley  of  the  Godavery  is  of 
course  considerably  lower.  The  surface  of  the  table-land, 
which  is  generally  open,  with  little  forest,  but  much  low 
jungle,  is  at  one  season  richly  cultivated,  but  during  the  re- 
mainder of  the  year  extremely  arid  and  burnt  up. 

The  abrupt  escarpment  of  the  western  Ghats  condenses  so 
much  of  the  moisture  of  the  south-west  monsoon,  that  the 
summer  rains  in  the  Dekhan  are  very  moderate  in  amount^ 
and  the  north-east  monsoon  is  so  much  a  land-wind,  that  but 
little  rain  falls  during  the  cold  season.  The  rain-fall  at  Hy- 
derabad and  Jaulnah  averages  about  43  inches;  at  Satara 
(2300  feet)  it  is  36  inches.  The  mean  temperature  of  Punah 
is  77°,  and  the  rain-fall  24  inches.  This  is  the  average  rain- 
fall throughout  the  north-western  part  of  the  district,  close  to 
the  crest  of  the  Ghats,  but  the  amount  is  greater  to  the  east- 
ward. 

Along  the  crest  of  the  Ghats,  the  hilly  tract  known  as  the 
Mawal  possesses  a  very  different  climate  and  aspect  from  the 
remainder  of  the  Dekhan,  bearing  more  resemblance  to  the 
Concan.  This  is  due  to  its  greater  humidity;  the  depres- 
sions of  the  watershed,  here  as  elsewhere,  allowing  the  mois- 
ture-laden wind  to  pass  to  the  eastern  part  of  the  chain  for  a 
considerable  distance.  In  this  district  the  surface  is  peren- 
nially green,  and  the  vegetation  much  more  luxuriant  than 
further  east.  In  the  western  parts  of  the  district  of  Belganm 
this  tract  is  especially  marked,  as  the  depression  of  the  moun- 
tains is  there  greater  than  elsewhere.  At  Belgaum  the  rain- 
fall is  50  inches,  and  at  Dharwar  39  inches.     These  numbers, 
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kowerer,  afford  only  a  very  faint  indication  of  the  degree  of 
humidity. 

The  vegetation  of  the  plain  of  the  Dekhan  is  not  very  dif- 
feent  firom  that  of  Mysore.  The  flora  is  not  extensive^  the 
great  droug^ht  of  the  hot  season  being  unfavourable  to  vege- 
tation. The  earliest  collection  of  its  plants  was  made  by  Co- 
kmel  Sykes^  and  is  now  in  the  possession  of  the  Linnean  So- 
ciety. In  Graham^s  Catalogue  there  is  an  enumeration  of  all 
the  plants  known  to  him^  and  its  flora  has  recently  been  ex- 
plored by  Dr.  Gibson  and  Dr.  Stocks.  The  green  hilly  tract 
bordering  upon  the  Concan^  being  more  elevated^  as  well  as 
more  humid  than  the  remainder  of  the  district^  presents  a 
peculiar  vegetation.  Some  of  its  plants  are  apparently  con- 
fined within  very  narrow  limits^  and  are  not  known  elsewhere 
in  India. 

7.  Khandesh. 

This  province  occupies  the  lower  part  of  the  valley  of  the 
Tapti  river,  and  is  enclosed  on  the  north  by  the  Satpura 
nuige,  a  branch  of  the  Vindhia,  which  has  an  elevation  never 
eioeeding  2500  feet,  and  is  often  much  lower.  To  the  south, 
the  Ajanta  range,  separating  Khandesh  &om  the  basin  of  the 
Godavery  and  the  district  of  Aurangabad  in  the  Dekhan,  is 
even  less  elevated,  rarely  attaining  so  great  an  elevation  as 
1800  feet.  To  the  east  this  province  is  separated  by  no  very 
definite  boundary  from  the  Ellichpur  district  of  Berar. 

The  valley  of  Khandesh  is,  in  general,  a  level  plain,  rising 
gently  towards  the  mountains  on  both  sides.  Occasional  flat- 
topped  hills  are  scattered  over  the  surface,  and  the  slopes  of 
the  Ajanta  and  Satpura  ranges  are  covered  with  dense  jungle. 

The  rainy  season,  in  Khandesh,  is  the  south-west  monsoon, 
oonuuencing  in  June.  The  rains  are  heavy  and  long-continued, 
but  we  have  not  been  able  to  ascertain  their  exact  amount,  nor 
have  we  any  definite  knowledge  of  the  flora  of  the  province. 

8.  Bebar. 
The  province  of  Berar  includes  the  districts  of  Ellichpur 
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and  Nagpur^  the  former  occupying  the  npper  part  of  the  basin 
of  the  Tapti^  and  that  of  its  tributary  the  Puma^  the  latter 
situated  on  a  tributary  of  the  Oodavery,  and  therefore  sepa- 
rated by  no  well-defined  boundary  from  the  north-eastern  part 
of  the  Dekhan. 

To  the  norths  Berar  is  separated  from  the  vallqr  of  the 
Nerbada  by  the  continuation  of  the  Satpura  range^  gradually 
increasing  in  height  to  the  eastward^  and  attaining  an  eleva- 
tion of  3000  feet,  south  of  Hosungabad.  The  Bev.  Mr.  Clarke 
states  that  Chouragadh,  the  highest  peak  of  the  Mahadeva 
hills,  north  of  Nagpur,  rises  to  4200  feet.  The  Ajanta  range, 
on  the  contrary,  is  very  inconspicuous  to  the  eastward,  as  the 
plain  on  both  sides  slopes  up  to  its  crest ;  but  the  Gawilgarh 
hiUs,  which  separate  the  Puma  and  Tapti  rivers,  rise  in  peaks 
to  a  height  of  3000  feet.  The  eastern  boundary  of  Berar  cor- 
responds pretty  closely  with  the  watershed  of  the  Mahanadi 
river,  the  elevation  of  which  is  imknown.  Berar  is,  in  general, 
level,  but  the  plains  are  separated  by  low  ranges  of  naked 
table-topped  hills,  most  numerous  in  the  northern  portion. 
Nagpur  is  900  feet  above  the  level  of  the  sea,  and  Ellichpur 
may  be  conjectured  to  be  very  little  more. 

The  rains  in  Berar  are  of  short  duration,  but  more  con- 
siderable in  amount  than  in  the  Western  Dekhan,  At  Nag- 
pur, the  fall  is  40  or  50  inches  between  Jime  and  October. 
The  remainder  of  the  year  is  dry  and  intensely  hot,  the 
mean  temperature  of  Nagpur  being  81i°.  The  vegetation  is 
probably  identical  with  that  of  the  Dekhan,  but  the  province 
is  botanically  unknown. 

9.  Obissa. 

Under  this  name  we  include  the  whole  basin  of  the  Maha- 
nadi river.  On  the  north,  this  province  is  bounded  by  the 
crest  of  the  Yindhia,  on  the  north-east  by  a  spur  descending 
thence  towards  the  sea  near  Balasor,  on  the  south-east  by  the 
sea,  on  the  west  by  the  watershed  separating  the  Mahanadi 
from  the  tributaries  of  the  Godavery,  and  on  the  south-west 
by  that  river  from  Chandah  to  the  sea. 
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He  physical  stmctuie  of  Orissa  is  very  imperfectly  known. 
It  B  in  general  hilly,  and  the  ranges  have  probably  pretty 
QDiformly  a  maadmnm  elevation  of  8000  feet.  They  are  ofken 
table-topped  ridges,  separated  by  flat  broad  valleys,  but  per- 
hipB  most  freqaently  spreading  out  into  elevated  platforms. 
Ilie  table-land  of  Sirgujah  and  Chota  Nagpur,  which  forms 
the  northern  part  of  the  province,  is  an  expansion  of  the 
aoothem  branch  of  the  Vindhia,  here  forming  the  watershed 
between  the  Mahanadi  and  the  Son.  It  is  said  to  have  a 
mean  height  of  3000  feet,  and  to  be  covered  with  dense 
finest.  The  ridge  which  separates  it  £rom  Berar  presents 
probably,  in  like  manner,  an  extensive  platform  of  moderate 
deration. 

Thronghout  Orissa,  the  hills  approach  within  a  distance  of 
the  sea  which  varies  from  twenty  to  fifty  miles,  and  at  Vizi- 
gspatam  and  Gtunjam  they  advance  close  to  the  shore.  These 
hills  (like  the  Ghata  of  Mysore  further  south)  terminate  very 
abraptly^  and  are  separated  from  the  sea  by  an  alluvial  belt, 
wbich  skirts  their  base  and  advances  between  the  different 
spurs,  so  as  to  form  richly-cultivated  valleys  among  the  hills. 
The  Ghats  generally  rise  abruptly  to  an  elevation  of  1500 
or  2000  feet.  Their  flanks  are  covered  with  dense  forest,  as 
well  as  the  flat  tops  of  the  outer  and  more  humid  portions  of 
the  spur,  but  in  the  interior  these  spread  out  into  bare  table- 
topped  ridges. 

The  Mahanadi  being  the  principal  river  of  Orissa,  its  vall^ 
is  the  lowest  part  of  the  province.  It  is  navigable  for  large 
boats  as  far  as  Boad,  a  hundred  miles  above  Kattak.  It  is 
then  hemm«d  in  for  some  distance  by  mountain-spurs,  but 
higher  up  its  valley  expands  into  the  level  plain  of  Sambalpur. 

The  table-land  of  Umerkantak,  in  which  the  rivers  Ner- 
bada  and  Sdn  take  their  rise,  as  well  as  one  branch  of  the 
Mahanadi,  is  an  elevated  tract  of  dense  jungle,  traversed  only 
by  narrow  paths,  and  quite  removed  from  the  great  line  of 
traffic  across  the  continent.  It  is  said  to  attain  an  elevation 
of  4500  feet ;  but  the  observations  upon  which  this  statement 
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rests  are  of  doubtful  accuracy.  Umerkantak  was  visited  many 
years  ago  by  Dr.  Spilsbury^  and  it  may  be  gathered  from  the 
narrative  of  his  visit  that  the  reports  which  ascribe  to  it  an 
elevation  of  7-8000  feet  are  greatly  exaggerated. 

The  climate  of  Orissa  is  peculiar.  Influenced  by  the  hot 
plains  of  Northern  Hindostan^  the  summer  monsoon  blows 
from  the  south  or  south-east^  as  in  Bengal^  instead  of  from 
the  south-west^  which  is  its  direction  in  the  Camatic.  It  is 
therefore  a  sea-wind^  and  brings  with  it  much  humidity^  which 
is  deposited  on  the  outermost  hills.  The  coast  and  outer  ranges 
are  therefore  extremely  humid^  but  the  valleys  of  the  interior 
are  much  more  dry.  During  the  winter  monsoon^  the  great 
heat  of  the  dry  plains  of  Nagpur  and  the  Dekhan  causes  a  sea- 
breeze  to  blow^  during  the  day  at  least,  all  along  the  coast  of 
Orissa.  The  hills  are  therefore,  at  this  season  also,  damp  and 
humid,  though  the  rain-faU  is  not  gr^t  in  amount.  In  April 
and  May  there  are  occasional  land-winds,  before  the  heating 
of  the  great  Grangetic  plain  changes  the  direction  of  the  south- 
west monsoon.  We  possess  no  register  of  the  rain-fall  on  the 
mountains  of  Orissa,  where  it  would  probably  be  found  very 
lai^e  in  amount.  Along  the  coast  the  fall  is  much  less  con- 
siderable, being  50  inches  at  Kattak,  and  gradually  diminish- 
ing to  the  southward.    At  Masulipatam  it  is  only  84  inches. 

The  forests  which  cover  the  slopes  of  the  outer  ranges  are 
very  dense,  and,  though  not  equal  in  luxuriance  or  variety  to 
those  of  Malabar  and  Malaya,  they  are  richer  in  forms  than 
those  of  Mysore,  many  Malabar  plants  not  found  in  the 
Camatic  or  on  the  Eastern  Ghats  recurring  in  these  more 
northern  jungles.  Thus  the  wild  Pepper  is  found  there  abun- 
dantly, with  numerous  Zingiberdcea  and  Orchids,  Arenga 
sacchariferay  and  perhaps  Caryota,  but  apparently  no  other 
pahn.  Species  of  DiUenia,  Leea,  Mimtisops,  Bassia,  Rax- 
burghia,  etc.,  also  occur.  The  forests  which  cover  the  moun- 
tains of  the  interior  are  much  drier,  and  are  separated  by 
open  valleys,  more  or  less  under  cultivation. 

The  botany  of  the  coast  of  Orissa,  and  that  of  the  forests  of 
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lats,  has  been  investigated  hy  Roxborgh,  who,  during 
tier  part  of  his  Indian  carew,  resided  at  Samalcotah  in 
rthem  Circars,  by  which  name  the  district  is  usually 
3  to  in  the  '  Flora  Indica'  of  that  distinguished  bo- 
Dr.  Russel's  collections  were  also  chiefly  irom  the 
listrict.  The  vegetiilion  of  the  interior  of  the  province 
I  D  qnite  onknown,  except  from  a  few  notices  in  Mtyor  Eittoe's 
ey  to  the  Sambalptu:  valley. 

10.  Bahae. 
e  boundaries  of  the  ancient  province  of  Bahar  have  no 
t  varied  at  different  epochs,  and  in  modem  times  the 
:  is  nnderstood  in  a  great  variety  of  senses,  being  restricted 
e  time  to  a  small  judicial  district,  and  at  other  times  ex- 
d  so  as  to  include  the  whole  of  the  western  part  of  the 
r  provinces  of  the  Bengal  Presidency.  Its  employment  in 
rbitrary  manner  can  therefore  be  productive  of  no  incon- 
nce,  so  long  as  it  is  accurately  defined.     We  shall  there- 

in  our  present  work,  understand  under  the  name  of 
LT  the  whole  of  the  northern  slope  of  the  eastern  portion 
le  Vindhia  mountaiuB,  from  the  borders  of  Bandelkhand 
rather  Bewah]  and  Malwah  to  the  Oaugetic  plain.  In 
way  it  is  separated  from  Oriaaa  by  the  watershed  of  the 
1,  and  iacludes  the  districts  of  Palamow  and  Ramgarh,  as 
as  the  lower  half  of  the  valley  of  the  S6n. 
le  eastern  portion  of  the  Vindhia  chain,  as  we  have  seen, 
spreading  table-land,  and  the  spurs  which  it  sends  down 
le  northward  are  similar  in  nature  to  those  which  run 
I,  and  separate  the  different  valleys  of  Orissa.  There  is 
at  want  of  authentic  information  regarding  the  elevation 
even  the  physical  features  of  these  wild  and  little-known 
itries.  The  elevated  table-land  of  Chota  Nagpijr  is  said  to 
■■  an  average  height  of  3000  feet ;  and  further  west,  towards 
borders  of  Sii^jah,  the  surface  is  perhaps  a  little  higher. 

plain  of  Hazaribagb  has  a  mean  height  of  about  1800 
;  and  twenty  or  thirty  miles  further  east,  that  out  of 
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which  the  mouataiii  Pansnath  (an  isolated  peak)  rises  sud- 
denly to  an  elevation  of  4500  feet^  is  1200  feet  high.  Paras* 
nath  is  the  hi^est  known  elevation  in  the  province^  though 
perhaps  in  the  unknown  districts  to  the  westward  the  hilLs 
mayrise  as  high  or  higher. 

The  flat-topped  spurs  of  the  Yindhia  sink  abruptly  into  the 
▼alley  of  the  Son,  which  is  bounded  on  the  west  by  a  line  o£ 
cUfls  rising  1000  feet  or  more  above  the  bed  of  the  river. 
Further  east^  the  elevation  is  less  considerable^  and  the  table- 
land is  broken  up  into  a  rugged  hiUy  country^  the  last  spurs 
of  which  approach  dose  to  the  Ghuiges  at  Monghir^  Bhogilpur^ 
and  Bajmahal. 

The  climate  of  Bahar  resembles  that  of  the  interior  of 
Orissa.  During  the  south-west  monsoon,  firom  June  to  Oc- 
tober, there  is  a  moderate  rain-fSsdl,  the  amount  of  which  has 
nowhere  been  determined  with  accuracy.  Throughout  the 
remainder  of  the  year  the  province  is  very  arid,  and  subject 
to  hot  winds,  which  blow  over  it  from  the  dry  plains  of  Kaj- 
wara  and  the  upper  Gangetic  valley.  At  the  same  time,  per- 
haps from  the  gentle  slope,  and  consequent  imperfect  drain- 
age in  a  densely  wooded  country,  the  forests  (like  those  of 
Orissa)  are  extremely  unhealthy,  even  in  the  dry  season,  so 
that  Europeans  cannot  penetrate  into  their  recesses,  except  at 
the  height  of  the  cold  season,  without  great  risk  to  life. 

In  all  parts  of  the  mountain  districts  of  Bahar  the  open 
valleys  are  more  or  less  cultivated,  but,  with  rare  exceptions, 
the  soil  is  poor  and  the  population  scanty,  and  the  crops  very 
indifferent.  The  surface  of  the  platforms  between  the  valleys, 
when  level,  is  often  rocky  and  bare,  but,  when  undulating,  is 
covered  with  bush  jungle,  in  which  bamboo  is  very  abun- 
dant. The  steep  slopes  of  the  hills  are  covered  with  dense 
forest.  The  flora  is  very  similar  to  that  of  the  hills  which 
form  the  eastern  Ghats  between  the  Camatic  and  Mysore,  or 
to  that  of  the  drier  slopes  of  the  central  Himalaya. 

Cedrela  Toona,  Vatica  robustUy  Buchanania,  Semecarpus 
AnacaraUum,  Cassia  Fistula,  Butea  frofidosa  and  parviflcra, 
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erect  and  scandent  BauhwuB,  Acacia,  especially  A.  Catechu, 
Omocarpua,  Terminalia,  and  Nauclea  cordifolia  are  charac- 
toistic  forms.  All  of  these  extend  likewise  to  the  Himalaya, 
but  a  few  species  have  their  northern  limit  in  the  mountains 
of  Bahar  and  Bandelkhand^  such  as  Cochlospermum  Gossypium, 
Ckkkraaria  tabularis,  Stmetema  febrifuga,  Boswellia  thurifera, 
Hardwickia  binata,  and  Basria  latifolia,  which  are  aU  more  or 
leas  abundantly  distributed  throughout  the  province.  No  palm 
is  indigenous  but  Phosmx  acaidis ;  for  the  common  Calamus  of 
Bengal^  which  extends  north  to  the  base  of  the  hills  at  Hon- 
^,  is  not  found  in  the  interior. 

The  flora  of  the  mountain  Farasnath^  an  isolated  peak 
.which  searcdy  attains  a  temperate  elevation^  presents  few  pe« 
eoHar  features.  The  upper  part  is  howeyer  more  humid  than 
the  base,  and  plants  indicative  of  a  moist  climate^  such  as 
parasitical  Orchidea,  Ferns,  Arum,  and  others,  make  their  ap- 
pearance in  small  numbers.  The  temperate  forms,  Berberis, 
Clematis,  Tkalictrum,  etc.,  are  all  Himalayan  species,  but  most 
of  them  are  widely  diffused  plants,  extending  also  to  the  penin- 
sola.  Vemoma  divergens,  common  near  the  summit,  occurs 
also  in  Bandelkhand,  and  is  equally  abundant  throughout  the 
drier  hills  of  the  peninsula. 

The  Sdn  valley  in  climate  and  vegetation  is  identical  with 
the  drier  parts  of  the  upper  Oangetic  valley,  or  the  plains  of 
Bajwara ;  and  the  low  Kaimur  (Kymore)  range,  to  the  north, 
eihibitB  a  continuation  of  the  features  of  the  elevated  plat- 
finrms  of  Bandelkhand. 

A  part  of  Bahar  was  explored  by  Dr.  Buchanan  Hamilton, 
who  made  considerable  collections  in  the  Monghir  and  Raj- 
mahal  hills,  and  elsewhere  among  the  mountains.  Dr.  Hooker 
also  visited  parts  of  it,  but  not  at  a  favourable  season ;  and  a 
list  of  its  plants  has  been  published  by  Dr.  M'Clelland  in  his 
geological  report.  It  is  probable  that  the  greatest  variety  of 
form  is  to  be  met  with  in  the  more  eastern  hills,  which,  fix)m 
their  proximity  to  the  Bay  of  Bengal,  are  more  humid,  and 
that  to  the  westward  the  flora  approaches  more  and  more  to 
that  of  the  drier  parts  of  the  peninsula.  u 
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11.  Bandelkhand. 

The  district  of  Bandclkhand^  including  the  small  state  of 
Rewah,  which  has  the  same  physical  features,  occupies  the 
northern  slope  of  the  Vindhia  range,  from  the  borders  of  Ba- 
har  on  the  east  to  Gwalior  on  the  west.  The  watershed  of 
that  range  is  included  within  the  province  of  Malwah,  but 
long,  flat-topped  spurs  descend  towards  the  Jumna,  separating 
the  broad  valleys  of  numerous  rivers  which  flow  northward. 
A  little  east  of  Gwalior  these  spurs  extend  almost  to  the 
Jumna,  but  further  east  they  recede  fi^m  the  river,  and,  when 
viewed  frt)m  the  northward,  appear  to  form  an  amphitheatre 
of  precipices,  so  as  to  give  the  plain  of  Bandelkhand  the  ap- 
pearance of  a  vast  bay  of  the  sea  surrounded  by  sandstone 
clifis,  which  again  advance  almost  to  the  river  not  far  from 
Mirzapur.  The  greatest  width  of  the  plain  is  about  thirty 
miles,  and  near  the  hills  many  scattered  insulated  rocks  occur, 
behind  which  the  surface  rises  in  a  succession  of  steps,  sepa- 
rated by  level  platforms,  to  the  height  of  2000  feet,  whence 
it  slopes  graduaDy  up  to  the  watershed  of  the  Nerbada,  the 
average  elevation  of  which  is  perhaps  2500  feet. 

The  plain  of  Bandelkhand  near  the  Jumna  is  fertile  and 
well  cultivated,  but  the  interior  is  generally  barren,  except  in 
the  valleys.  Many  lakes,  which  are  all  partly  artificial,  diver- 
sify the  surface,  and  the  hills  are  covered  with  low  jungle. 
Its  seasons  are  those  usual  in  northern  India.  The  rains 
commence  in  June  and  terminate  in  September,  but,  from 
the  central  position  of  the  province,  they  are  less  heavy  than 
in  Malwah.  The  dry  season  is  intensely  hot,  and  there  is  a 
well  marked  cold  season. 

For  our  knowledge  of  the  vegetation  of  Bandelkhand,  we 
are  mainly  indebted  to  Mr.  Edgeworth,  who  has  published*  a 
catalogue  of  the  plants  of  the  district  of  Banda.  He  enume- 
rates 605  species  of  phaenogamous  plants ;  few  of  these  differ 
from  those  common  in  the  Dekhan  and  Gangetic  plain,  and 
the  hill  species  are  mostly  common  in  the  subtropical  Hima- 

*  In  the  Journal  of  the  Asiatic  Society  of  Calcutta. 
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bj a.  The  forests  on  the  slopes  of  the  higher  hills  are  less 
loxuriant  than  in  Bahar^  and  consist  of  fewer  species;  but 
Mimuiops  Indica,  Bassia  latifolia,  Cochlospermum  Gossypium, 
AikfUkus  exceUa,  and  the  Teak^  have  here  their  northern  limits 
»  well  as  Oxalis  sensUiva,  Sutera  glandtUosa,  and  Trickodesma 
Zeykmcum,  among  herbaceous  plants.  The  limited  extent  of 
^  flora  sbows  the  dryness  of  the  climate,  which  is  also  indi- 
cated by  the  occurrence  of  a  few  shrubby  species  typical  of  the 
diy  flora:  these  are,  Capparis  aphylla  {Sodada  of  Forskal), 
Niebuhria  oblongifolia,  AltJuea  Ludvngiiy  Balanites  j^gypti- 
aea,  Alhagi  Maurorumy  Salvia  pumila,  and  Tecoma  undulata. 
Sereral  of  these  however  occur  equally  in  the  Dekhan,  so  that 
the  Sindhian  and  Arabian  types  are  very  few.  No  palms  are 
indigenous,  and  Mr.  Edgeworth^s  list  includes  very  few  ferns, 
and  only  one  epiphytical  orchid. 

12.  Malwah. 

Under  this  name  we  propose  to  include  the  whole  of  Cen- 
tral India,  firom  Mandlah  and  Saugor  to  the  borders  of  Guje- 
lat.  It  thus  comprises  the  whole  of  the  basin  of  the  Nerbada 
east  of  Gujerat,  as  well  as  the  higher  parts  of  the  Vindhia 
bills  to  the  north  of  that  river,  and  is  bounded  on  the  south 
by  Ehandesh  and  Berar,  on  the  north  by  Bajwara  and  Ban- 
delkhand,  on  the  west  by  Gujerat,  and  on  the  east  by  Bahar. 

The  Nerbada  rises  on  the  table-land  of  Umerkantak,  the 
deration  of  which  is  variously  estimated  at  850CMi500j  or 
even  more,  feet.  In  the  upper  part  of  its  course  the  river 
flows  among  low  ranges  of  hills  on  the  surface  of  the  platform. 
Below  Jabalpur  its  valley  forms  a  deep  excavation  in  the  ge- 
neral level  of  the  table-land  of  Central  India,  and  is  bounded 
on  both  sides  by  rugged  hills,  which  often  hem  in  the  river 
pretty  closely.  The  Satpura  range  on  the  south  has  a  mean 
elevation  of  about  1800  feet,  and  the  Vindhia,  on  the  north, 
is  only  a  very  little  more  elevated ;  at  Jabalpur  the  elevation  of 
the  bed  of  the  river  is  1450  feet,  and  at  Mandlesir  it  is  700. 

To  the  north  of  the  lower  Nerbada  is  situated  the  basin  of 
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the  river  Mhai  (Mhye),  which  discharges  its  waters  into  tte 
Gulf  of  Cambay,  draining  the  whole  of  the  western  part  of 
Malwah.  This  river  is  not  separated  by  any  very  marked 
watershed  from  the  basin  of  the  Chambal^  the  sources  of  both 
rivers  being  in  low  hills,  scarcely  rising  above  the  level  of  the 
table-land. 

The  Vindhia  hiUs  descend  very  alnruptly  on  the  south  into 
the  valley  of  the  Nerbada,  but  slope  very  gently  to  tlie  north- 
ward.    The  table-land  of  Malwah  to  the  north  is  on    the 
whole  level,  without  any  high  ranges  of  mountains,  but  its 
surface  is  diversified  with  small  conical  or  table-topped  hUls^ 
and  occasional  low  ridges.    The  general  level  of  the  crest  of 
ghats,  or  passages  by  which  the  roads  ascend  from  the  valley 
of  the  Nerbada,  is  about  2000  feet,  and  it  is  but  rarely  that 
the  ridge  rises  to  a  greater  elevation.     Jamghat,  south  of 
Mhow,  is,  according  to  Malcolm,  2828  feet,  and  Shaizgarh, 
Boyle  teUs  us,  is  2628.     The  gentle  natujre  of  the  slope  to- 
wards the  north  may  be  learned  by  a  comparison  of  the  eleva- 
tions of  Saugor  (2050  feet),  Mhow  (2019  feet),  Indore  (1998 
feet),  Ujam  (1698  feet),  and  Mahidpur  (1600  feet),  as  given 
by  Malcolm.     Nimach  (Neemuch)  still  further  north,  but  to 
the  west  of  the  Chambal  river,  and  dose  to  tiie  watershed  se- 
parating it  from  the  Mhai,  is  only  1476  feet  above  the  level 
of  the  sea,  or  not  more  than  800  feet  above  Gwalior  and  Agra, 
the  lowest  part  of  the  platform  of  the  Ganges  in  the  direction 
in  which  the  Chambal  flows.     Bhopawer,  in  the  Mhai  basin, 
but  close  to  the  crest  of  the  Vindhia  range,  is  1836  feet. 

The  table-land  of  Malwah  is  in  general  highly  cultivated, 
the  soil  being  rich  and  productive,  the  climate  mild  and  moist 
during  the  hot  season,  and  the  surface  well  watered  by  nu- 
merous rivers  and  copious  streamlets,  all  of  which  have  their 
sources  in  the  crest  of  the  Vindhia  hiDs.  The  rains,  which  set 
in  early  in  June,  with  the  south-west  monsoon  from  the  Bom- 
bay sea,  and  continue  till  September,  are  copious,  especially  in 
the  southern  and  western  parts  of  the  province,  the  average 
rain-fall  in  the  valley  of  the  Nerbada  being  rather  less  than 
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•a.     The  cold  seaBon  is  de%litful,  and  the  hot  season 

lore  temperate  than  in  the  Dekhauj  &oin  the  more 

I  Mntberly  poaitioii  and  the  greater  homidity,  as  well  as  from 

the  eleration  of  the  table-land.     Hot  ivinda  seldom  blow,  as 

die  Boath-weaterly  wind  sets  in  long  before  the  commencement 

of  the  rainy  season. 

The  valley  of  the  Nerbada,  being  much  below  the  average 
deratioQ  of  the  table-land,  is  hotter  and  more  humid  than  the 
stter.  In  many  places  it  is  well  coltiTated,  but  a  great  part 
ia  hilly,  the  spun  of  the  bounding  ranges  approaching  close 
a  the  liver,  which  is  so  much  interrupted  by  rapids  as  to 
I*  scarcely  -navigable.  The  low  hills  are  usually  covered  with 
Innh-jungle,  and  the  slopes  of  the  more  elevated  ranges  are 
hotbed  with  much  dense  forest. 

The  flora  of  Malwah  is  scarcely  known.  The  forests  of  the 
ifley  of  the  Nerbada  may  be  expected  to  present  a  consider* 
^)le  amount  of  variety,  but  the  climate  and  physical  features 
do  not  differ  sufficiently  firom  those  of  Khandeah  on  the  one 
hand  and  of  Bahar  on  the  other,  to  lead  us  to  expect  much 
itovelty.  Crriffith  has  described  a  few  remarkable  new  forms 
in  a  paper  in  the  Journal  of  the  Amatic  Society. 

13.  GCJEIUT. 

The  province  of  Ghijerat  separates  readily  into  three  divi- 
wm,  Thich  are  very  distinct  in  physical  features.  These 
■K — 1,  The  peninsiila  of  Katiwar ;  2.  The  alluvial  plain  along 
&e  Oulf  of  Cambay,  from  the  Tapti  to  the  Gulf  of  Each ; 
3-  The  lower  slopes  of  the  Vindhia,  where  they  dip  into  the 
plains. 

Katiwar  is  a  motmtainous  district  traversed  by  two  parallel 
ranges  of  hills,  running  east  and  west,  which  seem  to  be  con- 
oected  1^  a  north  and  south  axis  corresponding  in  direction, 
u  has  been  already  observed,  with  the  Arawali  range.  These 
hills,  which  rise  into  peaks  about  2000  or  2500  feet  in  height, 
make  the  southern  part  of  the  peninsula  much  more  humid 
than  the  northern,  which  participates  in  the  climate  of  Sindh. 
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The  alluvial  plain  through  which  the  great  western  riyers 
debouche  into  the  Gulfs  of  Kach  and  Cambay  is  perfectly  flat, 
and  in  many  places  fertile  and  richly  cultivated.  Its  seasons 
are  very  similar  to  those  of  the  Concan^  but  a  good  deal  less 
rain  falls.  At  Baroch  the  average  {all  is  about  83  inches^  at 
Baroda  it  is  31  inches^  at  Ahmedabad  only  16^  and  probably 
considerably  less  to  the  north  and  west  of  that  place^  where 
the  plain  is  continuous  with  the  desert  of  Marwar.  There  are 
occasional  hot  winds  from  the  north-east  and  east^  and  the 
cold  and  hot  seasons  are  similar  to  those  of  lower  Sindh. 

The  hilly  district  of  Bariah^  at  the  western  extremity  of 
the  Yindhia^  participates  in  the  general  features  of  the  lower 
part  of  the  vaUey  of  the  Nerbada.  The  hills  are  densely  co- 
vered with  forest^  and  very  unhealthy  for  a  considerable  part 
of  the  year^  especially  after  the  close  of  the  rainy  season.  The 
rain-fall  is  probably  much  greater  than  in  the  plain  of  Gujerat. 

The  district  of  Kach  (or  Cutch)^  which  is  separated  from 
Katiwar  by  the  Gulf  of  Each^  a  narrow  arm  of  the  sea^  from 
Sindh  by  the  most  eastern  branch  of  the  Indus^  and  from 
Marwar  by  the  Run  (a  very  singular  saline  and  more  or  less 
marshy  plain^  in  which  the  river  Luni  loses  itself)^  has  a  very 
similar  climate  to  the  peninsula  of  Gujerat^  being  like  that 
traversed  by  a  range  of  hills  running  from  west  to  east.  It 
may  therefore  (for  our  purposes)  with  more  propriety  be  con- 
sidered a  part  of  Gujerat,  than  to  belong  to  Sindh,  to  which 
physically  as  well  as  politically  it  is  more  nearly  related.  The 
northern  districts  of  both  Kach  and  Katiwar,  being  screened 
from  the  rain-bringing  winds  by  the  hills,  are  extremely  arid. 

Our  knowledge  of  the  vegetation  of  Gujerat  is  entirely  de- 
rived from  Dr.  Gibson^s  excellent  paper  in  the  '  Bombay  Me- 
dical Transactions/  On  the  open  plain  there  is  a  very  rapid 
transition,  in  advancing  northward,  from  the  Concan  v^eta- 
tion  to  that  of  Marwar  and  Sindh.  Between  the  Tapti  and 
Nerbada  this  is  already  well  marked,  and  north  of  the  latter 
river  the  Sindh  vegetation  of  stunted  Acacia  and  Capparis 
aphylla  predominates.     The  forest  which  skirts  the  base  of 
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die  mountains  is  the  same  which  prevails  all  over  India  in 
iose  hiDy  districts  in  which  there  is  a  moderate  rain-fall  be- 
tr^n  Jnne  and  September^  and  dry  weather  for  the  remain- 
ier  of  the  year.  The  moisture-loving  types  of  Malabar  and 
the  Concan  do  not  occnr^  and  the  common  trees  are  Butea 
[rtmdosa.  Acacia  Catechu,  Cassia  Fistula,  Careya  arborea, 
ind  all  those  trees  which  are  common  in  the  tropical  parts  of 
Ae  middle  Himalaya.  The  same  vegetation  extends  north- 
ward along  the  west  face  of  the  Arawah  range^  and  probably 
on  the  Katiwar  hills.  In  the  valley  of  the  Nerbada^  which  is 
more  hiunid^  a  more  varied  -flora  will  probably  be  met  with. 

14.    SiNDH. 

The  province  of  Sindh  extends  from  the  sea  on  the  south 
to  the  borders  of  the  Panjab  on  the  north.  Westward  it  is 
bounded  by  the  mountains  of  Beluchistan^  and  on  the  east  it 
b  continuous  with  the  desert  of  Marwar.  Sindh  is  an  alluvial 
plain  watered  by  the  various  branches  of  the  Indus.  For  the 
most  part  it  is  perfectly  levels  but  a  few  low  hills  (spurs  from 
the  Beluch  mountains)  here  and  there^  as  at  Bori^  Hyderabad^ 
and  Karachi^  advance  dose  to  the  Indus. 

The  climate  of  Sindh  is  perfectly  arid^  little  or  no  rain  falling 
at  any  period  of  the  year.  Now  and  then,  however,  exceptional 
seasons  occur,  when  heavy  showers  fall  at  intervals,  especially 
at  the  commencement  of  the  south-west  monsoon,  at  which 
time  there  is  a  considerable  rain-fall  in  the  mountains  of  Be- 
bclustan  and  Afghanistan.  The  average  rain-fall  of  Sindh  is 
not  more  than  four  or  five  inches,  but  occasionally  upwards  of 
twenty  inches  of  rain  have  been  registered.  Even  with  this 
amount  of  rain,  however,  the  climate  is  so  dry  that  the  air  does 
not  remain  humid  for  any  length  of  time,  the  storms  being 
transitory  in  duration.  The  heat  is  therefore  very  great,  and 
the  mean  temperature  probably  as  high  as  anywhere  in  India. 

Though  extremely  fertile  where  irrigation  is  practicable, 
Sindh  is,  in  consequence  of  the  great  dryness  of  the  air,  na- 
turally sterile.     There  is  no  forest  of  large  trees ;  and  though 


152  FLORA    INDICA. 

extensive  tracts  near  the  river  are  covered  with  dense  jungle, 
chiefly  of  Acacia  Arabica  and  Prosopia  spici^era,  the  greater 
part  of  the  surface  is  barren  of  vegetation^  and  the  driest  parts 
are  an  absolute  desert.  In  the  lower  part  of  the  delta,  within 
reach  of  the  tides,  a  low  jungle  of  mangroves  occupies  the 
swamp7  islets. 

The  vegetation  of  Sindh  was  first  made  known  to  science 
by  Griffith,  who  traversed  the  upper  part  of  the  province  on 
his  way  to  Afghanistan,  and  has  recorded  in  his  private  jour- 
nals and  literary  notes  the  most  characteristic  plants  which 
he  observed.  It  has  also  been  explored  by  Major  Vicary,  who 
has  published  in  the  Asiatic  Society^s  Journal  a  list  of  its 
plants.  For  our  very  complete  knowledge  of  its  flora  we  are^ 
however,  mainly  indebted  to  the  late  Dr.  Stocks^,  whose  la- 
bours in  this  interesting  province  throw  much  light  on  Indian 
botany.  Dr.  Stocks^  collections  amount  to  little  more  than 
four  hundred  species,  so  that  the  flora  is  a  very  poor  one. 
No  doubt,  as  he  has  himself  stated,  a  careful  exploration  of  the 
hilly  districts  would  considerably  increase  this  number;  but 
we  feel  confident  that  the  novelties  would  be  almost  if  not 
entirely  western  forms,  and  would  therefore  increase  the  pro- 
portion, already  great,  which  these  bear  to  forms  characteristic 
of  Eastern  India  vegetation. 

More  than  nine-tenths  of  the  Sindh  v^etation,  on  a  rough 
estimate,  consists  of  plants  which  are  indigenous  in  AMca. 
At  least  one-half  of  these  are  common  Nubian  or  Egyptian 
plants,  but  which^  from  being  indifferent  to  moisture,  are  dif- 
fused over  all  parts  of  India.  As  examples  we  may  mention 
Gynandropsi8pentaphyUa,AbutilonIndicum,  Trilndtf^  terrestfns, 
Tepfirosia  purpurea,  GUnus  lotoides,  Grangea  Maderaspatana, 

*  Since  the  printing  of  the  earlier  part  of  this  Introduotion,  Indiafe  botanj 
has  sustained  an  irreparahle  loss  by  the  death  of  Dr.  Stocks,  from  whose  labours 
much  was  expected,  and  to  whom  we  had  ourselves  looked  for  raluable  asaist- 
anoe  in  the  preparation  of  these  notes  on  the  TOgetation  of  Western  India. 
Fortunately  for  science  a  yery  complete  series  of  his  collections  exists  in  the 
Hookerian  and  Benthamian  Herbaria,  accompanied  by  a  catalogue  rery  care- 
fully drawn  up,  and  many  important  notes,  of  which  we  haTC  made  use  aboTe. 
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Trickodesma  Indicum,  Lippia  nodiflora,  Solanum  Jacquini, 
£nta  lanaia,  Achyranthes  aspera.  A  smaller  number,  but  still 
OQsiderable,  are  tropical  African,  which  are  also  widely  diffused 
orer  India.  Among  these  are  many  Convolvulacea,  as  Batatas 
fodapkyUay  Pharbitis  Nil,  Ipomcea  muricata  and  reptans,  and 
nany  of  the  commonest  Indian  weeds,  such  as  Peristrophe 
Ika&adata  and  several  species  of  Corchoras  and  Triumfetta, 
A  considerable  proportion  (perhaps  one-sixth  of  the  whole) 
consists  of  common  Egyptian  plants,  which  are  too  intolerant 
cf  moisture  to  withstand  the  climate  of  the  more  humid  parts 
of  India^  but  which  extend  along  the  Arabian  and  Persian 
coasts  to  Sindh,  and  thence  to  the  Panjab  and  the  drier  parts 
of  the  (jangetic  plain,  and  some  even  to  the  Dekhan  and 
Myaore.  Such  are  Peganum  Harmala,  Cocctdus  Leceba,  Cap- 
p(fns  aphylla,  Fagonia  Arabica,  Alhagi  Maurorum,  Acacia 
Arabica,  Prosopis  spicigera,  Zizyphus  LotuSy  and  Calotropis 
procera,  all  of  which  extend  to  the  drier  parts  of  the  peninsula ; 
and  Malcolmia  Africana,  Corchorus  depressus,  Cucumis  Colo- 
cynthig,  Berthelotia  lanceolata,  Helioiropium  undulatum,  Sal- 
m  jEgyptiaca,  Lycium  Europaum,  Cometes  Surattensis,  seve- 
ral Chenopodiace<e,  and  Crypsis  schcmoideSy  which  are  confined 
to  northern  India.  With  these  there  occur  also  a  few  cen- 
tral European  plants,  though  far  fewer  than  in  the  northern 
Panjab,  as  for  example  Ranunculus  sceleratus,  Convolvulus  ar- 
i^^nsiSyHeHotropium  Europceuniy  Rumex  obtusifoliusy  Asphodelus 
fisiul4)su8y  and  Potamogeton  pectinatus  and  natans. 

Sindh  also  contains  a  considerable  number  of  species  which 
We  not  been  met  with  elsewhere  in  India,  but  which  are 
Arabian  or  Nubian  plants.  Such  are  Zygophyllum  album  and 
*implex^  Balsamodendron,  Neurada  procumbenSy  Aizoon  Cana- 
fiensCy  Seddera  latifoliay  Trickodesma  Africanumy  Acanthodium 
hirtumy  and  several  Barleria.  A  few  Persian  and  Mesopota- 
mian  plants  not  yet  known  further  west,  such  as  Populus  Eu- 
phratica  and  Gailloniay  occur  also  in  the  list.  Puneeria  co- 
f^SfulanSy  Stocks,  is  confined  to  Sindh,  and  the  neighbouring 
IHt)Tince  of  Beluchistan.     Eastern  species  which  find  their 
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western  limit  in  Sindh  are  almost  entirely  wanting.  The  fol- 
lowing are  all  that  are  contained  in  Dr.  Stocks'  catal(^ue, 
excluding  plants  manifestly  cultivated  (such  as  Tamarindtis), 
Rhus  Mysorensis,  Zizyphua  Jujuba,  Hedyotis  aspera,  Coldenia 
procumbens,  Salvia plebeia  (a New  Holland  plant),  Clerodendron 
phhmoides,  Ariaiolochia  bracteata,  and  Zetunne  sulcata.  There 
are,  however,  a  considerable  number  of  species  which  have 
not  been  met  with  in  Eg3rpt  or  Arabia,  but  which  belong  to 
genera  characteristic  of  those  countries,  and  are  very  closely 
related  to  Egyptian  species.  Instances  of  this  kind  are  Crota- 
laria  Burhia,  Dicoma  lanu^nosa,  Leptadema  Jacquemoniiana, 
Oxystelma  esculentumylAnaria  ramosissima,  Streptium  asperum, 
Solanum  gracilipes,  Chamarops  Riichiana.  If  we  add  to  this 
enumeration  the  coast  ^otb,o{  Sonneratia,  Rhizcphora,  Ceriops^ 
Scavola,  uiEgiceras,  Ipomoea  Pes^capra,  and  Avicennia,  a  good 
general  idea  is  given  of  the  nature  of  the  flora  of  Sindh. 

15.  Bajwaba. 

The  districts  or  states  which  are  included  under  the  general 
name  of  Rajwara  lie  to  the  north  of  Malwah,  and  to  the  south 
of  the  rivcjf  Jumna.  The  whole  of  Marwar,  including  Jodh- 
pur,  Bikanir,  and  Jesalmir,  lies  in  the  basin  of  the  Indus  to 
the  west  of  the  Arawali  range.  The  remainder  of  the  pro- 
vince, consisting  of  the  states  of  Mewar,  Jaipur,  Kotah,  and 
Gwalior,  is  situated  in  the  basin  of  the  river  Chambal,  the 
great  southern  branch  of  the  Jumna. 

The  Arawali  mountains,  as  we  have  seen,  form  a  continuous 
range,  running  from,  north-east  to  south-west,  which  traverses 
the  whole  of  the  province.  It  dips  on  its  western  side  very 
abruptly  into  the  plains  of  Marwar,  which  are  perfectly  level, 
and  are  continuous  with  the  great  sandy  desert  stretching 
west  to  the  Indus.  To  the  eastward,  these  hills  give  off  nu- 
merous spurs,  which  form  low  ridges,  separating  the  differ* 
ent  branches  of  the  Chambal.  The  crest  of  the  Arawali  range 
appears  never  to  rise  much  above  3000  feet,  and  the  head 
valleys  are  1000  feet  lower.     Thus  Udepur  and  Ajmir,  both 
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dose  to  the  crest  of  the  range^  have  an  elevation  of  about 
DOO  feet,  and  are  suirounded  by  hills,  the  highest  of  which 
we  about  1000  feet  higher.  Abu,  on  a  spur  to  the  east  of  the 
latershed,  is  said  to  attain  4500  feet. 

Another  range  of  hills,  connected  with  the  Arawali  to  the 
mtli  of  Udeprtr,  passes  by  Nimach^  and  runs  parallel  with  and 
vest  of  the  Chambal,  as  far  as  its  junction  with  the  Banas. 
Ibe  elevation  of  Nimach  is  1476  feet,  and  as  the  surrounding 
bills  are  very  low,  they  are  perhaps  not  much  higher  than 
200O  feet.  The  level  of  the  country  gradually  sinks  towards 
the  north-east.  The  elevation  of  Agra  above  the  sea  is  670 
fat,  and  the  junction  of  the  Jumna  and  Chambal  is  a  few  feet 
lower. 

Bajwara  is  on  the  whole  a  barren  province,  a  great  part  of 
it  being  hilly  and  unimprovable,  but  the  valleys  are  occasion- 
ally rich  and  very  fertile.  The  climate  is  drier  than  that  of 
MaJwah,  and  becomes  very  arid  in  the  northern  parts.  On 
the  vestem  slopes  of  the  Arawali  hUls  there  is  a  considerable 
non-fall  during  the  south-west  monsoon,  but  the  whole  coun- 
try to  the  eastward  is  sheltered  by  that  range  from  the  effects 
of  the  monsoon,  so  that  the  average  rain-fall  at  Agra  is  only 
19  or  20  inches.  The  plain  of  Marwar  is  even  more  arid,  and 
tbe  desert  which  stretches  towards  the  Indus  is  as  dry  and 
sterile  as  the  worst  parts  of  Sindh.  The  mean  temperature  of 
fiajwara  is  higher  than  might  have  been  anticipated  from  its 
elevation  and  latitude.     At  Ajmir  and  Nasirabad  it  is  76^. 

The  v^etation  of  Rajwara  is  not  known  in  detail,  but  it 
probably  differs  little  firom  that  of  the  Dekhan  and  upper 
Gangetic  valley.  The  forest-clad  slopes  of  the  Arawali  range 
»re  80  dry  for  nine  months  of  the  year,  that  only  those  trees 
which  are  tolerant  of  great  dryness  can  grow  there.  They 
"lay  therefore  be  expected  to  present  a  vegetation  similar  to 
that  of  the  hills  of  Gujerat,  or  the  western  and  drier  Hima- 
laya, where  the  climate  is  similar.  The  summit  of  Abu, 
like  that  of  Parasnath,  produces  some  epiphytical  Orchidea 
and  other  humid  types,  but  their  number  is  no  doubt  incon- 
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eiderable.     The  flora  of  the  desert  of  Jesalmir  resembles  that 
of  the  soTitheni  Panjab. 

16.  Panjad. 

The  Panjab  extends  from  the  northern  border  of  Sindh  and 
Marwar,  or  rather  Jesalmir,  to  the  base  of  the  Himalaya,  and 
from  the  mountains  of  Afghanistan,  which  skirt  the  right 
bank  of  the  Indus,  to  the  .borders  of  the  Gangetic  plain. 
Strictly  speaking,  the  river  Satlej,  or  Gharra,  is  the  south- 
eastern boundary  of  the  Panjab,  but  politically  the  Cis-Satlej 
states  have  been  attached  to  it,  and  for  our  purposes  it  is  con- 
venient to  draw  the  boundary  along  the  line  which  separates 
the  waters  tributary  to  the  Ganges  from  those  which  flow  to- 
wards the  Indus.  This  line  lies  to  the  eastward  of  the  river 
Gagar,  whose  channel  may  be  traced  by  Bhatnir  to  the  Satlej, 
a  little  above  Bahawalpur,  though  its  waters  are  generally  ab- 
sorbed by  the  desert  long  before  they  reach  that  river.  It 
therefore  includes  Bahawalpur  and  Bhatiana,  as  well  as  the 
Cis-Satlej  states.  ^ 

The  Panjab,  as  is  well  known,  derives  its  name  from  the 
five  great  tributaries  of  the  Indus  by  which  it  is  traversed. 
These  are  the  Jelam,  the  Chenab,  the  Ravi,  the  Beas,  and  the 
Satlej,  all  of  which,  uniting  to  form  the  Panjnad,  join  the 
Indus  near  the  southern  extremity  of  the  province.  The  sur- 
face is  on  the  whole  level,  but  the  north-western  angle  is  more 
or  less  diversified  with  hills.  West  of  the  Indus  there  is  only 
a  narrow  strip  of  level  country,  and  here  and  there  the  lulls 
approach  close  to  the  river.  No  definite  physical  boundary  can 
therefore  be  laid  down  along  this  frontier,  and  the  political 
boundary  must  be  adopted.  Practically  this  is  of  no  import- 
ance, as  the  vegetation  of  the  lower  hills  of  Afghanistan  is  the 
same  as  that  of  the  western  Panjab. 

Between  the  Indus  and  the  Jelam  an  elevated  platform  of 
considerable  elevation  (at  Rawil  Pindi  2000  feet)  abuts  upon 
the  Himalaya,  and  south  of  that  town  rises  into  a  low  range 
of  hills  usually  known  as  the  salt  range,  the  southern  escarp- 
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■ent  of  which  crosses  the  Doab*  from  Find  Dadan  Khan 
H  a  westerly  direction.  The  summits  of  this  range  do  not 
me  higher  than  3000  feet.  East  of  the  Jelam  a  very  low 
nnge  of  hills^  only  a  few  hundred  feet  in  height^  runs  parallel 
t9  that  river  for  some  distance  from  the  Himalaya.  Elsewhere 
tie  country  is  level,  and  slopes  very  gently  down  from  the 
bee  of  the  Himalaya  towards  the  sea.  Attok^  on  the  Indus, 
is  elevated  1000  feet,  and  Lahore  about  800  feet  above  the 
fcrel  of  the  sea.  The  junction  of  the  Panjnad  with  the  Indus 
tt  derated  about  200  feet. 

The  climate  of  the  Panjab  is  very  dry.  Along  the  base  of 
Ae  Himalaya  the  periodical  rains  are  well  marked,  occurring 
at  the  same  season  as  elsewhere  m  northern  India,  but  their 
({Qantity  diminishes  rapidly  in  advancing  westward,  and  to  the 
▼est  of  the  Jelam  they  disappear.  The  amount  of  rain-fall 
also  diminishes  in  receding  from  the  mountains.  At  Firoz- 
pur  and  Lahore  it  is  in  ordinary  seasons  very  small ;  and  at 
greater  distances  from  the  Himalaya  the  rains  may  be  said 
to  cease  entirely.  Throughout  the  province,  however,  heavy 
rain  usually  falls  at  midwinter,  but  does  not  continue  for  any 
length  of  time. 

The  mean  temperature  of  the  Panjab  does  not  differ  mate- 
rially from  that  of  Agra  and  Delhi,  but  is  rather  lower.  The 
absence  of  rain  in  the  western  and  southern  parts  of  the  pro- 
vince raises  the  summer  temperature  very  high,  but  the  cool- 
ness of  the  winter  months  compensates  for  this,  and  reduces 
the  mean  temperature  of  the  whole  year. 

The  surface  of  the  Panjab,  hke  that  of  Sindh,  is  very  fertile 
where  water  is  procurable  for  irrigation,  but  elsewhere  it  is 
qnite  barren.  Along  the  base  of  the  Himalaya,  from  Ambala 
as  far  as  the  Jelam,  there  is  a  very  rich  belt  of  fertile  coun- 
try. At  a  little  distance  from  the  mountains,  however,  the 
centre  of  each  Doab  is  dry  and  barren,  and  the  cultivation 
is  confined  to  a  narrow  belt  along  the  great  rivers.     The  soil 

•  Any  tract  of  country  included  between  two  rivers  which  join  is  called  in 
IndisaDoab. 
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is  usually  a  hard  cIaj,  and  water  is  only  procurable  at  great 
depths.  East  of  the  Satleg  a  sandy  desert  extends  from  Sirsa, 
as  far  as  Marwar  and  the  Run  of  Kach.  The  streams  whicli 
descend  from  the  Himalaya  and  the  western  {suce  of  the  Ara- 
wali  hills  are  all  dissipated  before  they  can  mingle  their 
waters  with  the  Satlej^  and  below  Bahawalpur  the  desert  ad- 
vances dose  to  the  river. 

The  vegetation  of  the  Panjab  varies  with  the  climate.     In 
the  southern  part  of  the  province,  where  little  or  no  rain  £bHb, 
the  flora  is  almost  identical  with  that  of  Sindh ;  but  as  the  la- 
titude increases  and  the  mean  temperature,  and  especially  tlie 
winter  temperature,  diminishes,  we  find  a  gradual  increase  of 
plants  characteristic  of  the  Mediterranean  flora,  which  is  fully 
represented  on  the  mountains  of  Afghanistan.     These  are, 
however,  chiefly  winter-flowering  annuals,  such  as  Goldbachia 
Uevigata,  Frankenia  pulverulenta,  Silene  cornea,  Arenaria  ser- 
pyllifolia,  Euphorbia  Helioscopia,  Carthamus  oxyacantha,  Ve-- 
ronica  agrestis,  Poa  annua,  and  their  number  is  not  consider- 
able.    All  the  shrubby  plants  which  give  the  character  to  the 
vegetation  are  the  same  as  those  of  Sindh.     The  extensive 
tracts  of  low  and  scattered  tree-jungle  which  occupy  the  dry 
day  soil  at  a  little  distance  fi^m  the  river,  even  further  to  the 
north  and  east  than  Lahore  and  Firozpur,  consist  chiefly  of  Cap^ 
parts  aphylla,  Acacia  Arabica  and  leucophloea,  Prosopis  spici* 
gera,  Zizypkua  Lotus,  and  Salvador  a  oleoides  {SJndica,  Royle)  • 
CocctUus  L€€Bba,  a  Senegal,  Egyptian,  and  Sindh  spedes,  climbs 
over  the  trees.     Populus  Euphratica  forms  thickets  along  the 
Satlej,  as  far  east  as  Bahawalpur,  along  with  Tamarix  GaUica, 
which,  however,  is  generally  diffused  over  India.     Berthelotia 
lanceolata,  a  low  shrubby  plant,  which  ia  widely  diffused  over 
the  drier  parts  of  Asia  and  Africa,  covers  large  tracts,  dther 
quite  alone  or  interspersed  with  other  plants. 

Nearer  to  the  Himalaya,  as  the  climate  becomes  moister, 
the  vegetation  changes,  the  plants  of  the  desert  giving  place 
to  those  of  the  Gangetic  plain.  At  Ludiana  and  Jalandhar 
the  shrubby  vegetation  is  quite  changed.      Butea  frondosa 
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bs  become  common^  accompaxded  by  all  the  characteristic 
brms^  whicli  will  be  enumerated  in  the  next  section^  and  the 
iry  country  shrubs  have  quite  disappeared.  With  the  annual 
kofaaoeoTis  vegetation  the  change  is  less  marked^  these  dis- 
tocts  ]pa^eaenting  a  mixed  flora^  the  cold  and  hot  seasons  pro- 
tbcing  plants  of  a  dry  climate^  while  during  the  rains  more 
Inimid  types  are  numerous. 

West  of  the  Jelam^  wherever  the  surface  is  hilly^  as  is 
voally  the  case,  it  supports  a  very  different  vegetation.  Aca- 
cu  modestOy  and  some  other  species^  with  a  spinous  Celastrtis, 
brm  the  greater  part  of  the  jungle.     Olea  undvlata^  Bhazya 
drieiay  Dodcntea,  Repionia  {Edgeworthia  of  Falconer)^  and 
other  plants  of  the  lower  hills  of  Afghanistan^  occur  occasion- 
ally^ and  many  mountain  plants  of  the  Persian  ilora^  which 
descend  firom  the  hills^  are  here  met  with.     Several  species 
rf  Delphifduniy  described  in  the  present  part  of  our  work^  and 
nmnerous  CaryophyUe<By  Geraniacea,  CichoraceiSj  Cynaracece, 
LabiatiB,  Boragin€€B,  and  other  genera  of  the  Oriental  flora^ 
mi^t  be  enumerated  as  instances;  but  the  flora  of  this  dis- 
trict is  still  very  imperfectly  known,  no  extensive  collection 
of  its  plants  having  reached  this  country.     Those  which  we 
have  seen  were  collected  by  Jacquemont,  who  explored  the 
Salt  range ;  by  Dr.  Fleming,  who  has  more  recently  visited 
the  same  district,  and  has  communicated  to  us  a  complete 
series  of  the  plants  which  he  collected ;  and  by  Major  Vicary, 
diiefly  from  the  neighbourhood  of  Peshawer. 

Griffith's  private  journals,  Jacquemont's '  Voyage  aux  Indes 
Orientales,'  and  Royle's  'Illustrations,'  contain  many  in- 
teresting notes  regarding  the  Panjab  flora.  Mr.  Edgeworth 
has  fully  investigated  the  neighbourhood  of  Multan,  and  has 
oommunicated  many  specimens  to  the  Hookerian  Herbarium. 
These  and  our  own  materials  give  us  a  very  complete  know- 
ledge of  its  vegetation. 

17.  Upper  Gangetic  Plain. 
Between  the  Himalaya  on  the  north  and  the  spurs  of  the 
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Vindhia  on  the  souths  the  Ganges  and  its  tributaries  flow 
through  a  broad  plain^  uninterrupted  by  any  inequality  of 
surface.  The  Jumna  above  and  the  Ganges  below  the  junc- 
tion of  the  twQ  rivers,  flow  near  the  southern  margin  of  the 
plain,  occasionally  washiug  the  rocky  extremities  of  the  hills^ 
which  advance  from  the  southward,  and  always  at  no  great 
distance  from  them,  so  that  the  greater  part  of  the  plain  lies 
to  the  north,  between  these  rivers  and  the  Himalaya.  As  far 
as  the  commencement  of  the  delta  of  the  Ganges,  its  surface 
is  characterized  by  great  uniformity  of  physical  character  ;  it 
may  therefore  conveniently  be  regarded  as  one  botanical  pro- 
vince, including  the  districts  of  Delhi  and  Agra  on  the  left 
bank  of  the  Jumna,  which  adjoin  the  Rajput  states,  the  Doab 
between  the  Jumna  and  Ganges,  and  Bohilkhand,  Oude,  and 
Benares,  with  the  district  of  Tirhut,  on  the  left  bank  of  the 
Ganges. 

Though  the  Gangetic  plain  is  not  separated  frt)m  the  Pan- 
jab  by  any  perceptible  ridge,  the  line  of  separation  between 
the  two,  which  lies  very  little  to  the  left  of  the  Jumna, 
between  Kamal  or  Jagadri,  and  Thanesir,  is  the  most  ele- 
vated part  of  the  plain  which  lies  at  the  base  of  the  Himalaya. 
Ambala,  on  a  branch  of  the  Grogra,  and  Saharanpur,  on  the 
left  bank  of  the  Jumna,  are  each  about  1000  feet  above  the 
level  of  the  sea,  and  the  high  lands  on  the  right  bank  of  the 
Jumna  are  probably  not  more  than  fifty  feet  higher.  Thence 
the  plain  slopes  very  gradually  to  the  sea,  with  an  average 
fall  of  about  a  foot  a  mile.  Agra  is  670  feet,  Cawnpore  500 
feet,  Allahabad  305  feet,  and  Benares  265  feet  above  the  level 
of  the  sea. 

The  mean  temperature  of  the  upper  Gangetic  plain  varies 
from  78°  at  its  lower  extremity,  to  72i°  at  Saharanpur,  the 
diminution  being  mainly  caused  by  the  increased  cold  of  the 
winter  months,  as  the  heat  of  summer  is  in  all  parts  very 
great.  The  rains  set  in  everywhere  soon  after  the  sun  has 
attained  its  most  northern  limit.  The  rain-fall  is  greatest 
near  the  Himalaya,  and  diminishes  gradually  as  we  recede 
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from  the  mountams.  Along  the  base  of  the  Himalaya  it  is 
pe&teat  to  the  eastward^  and  becomes  much  less  in  the  ex- 
treme west.  Close  to  the  momitains  the  amount  of  fall  is 
Dot  known,  but  at  Benares  it  is  54  inches^  at  Gorakpur  it  is 
50  inches,  at  Moradabad  41  inches,  and  at  Saharunpur  only 
30  inches.  Further  firom  the  hills  the  fall  at  Meerut  is  30 
indies,  at  Alighar  24  inches,  at  Fattighar  22  inches,  at  Pani- 
pU  25^  inches,  at  Delhi  21^  inches,  at  Agra  19^  inches,  at 
Cawnpore  23  inches,  at  Allahabad  33  inches,  and  at  Mirzapur 
35  inches.  These  numbers  present  many  irregularities,  and 
lie  probably  not  to  be  relied  on,  but  they  suffice  to  show  the 
diminution  of  rain  as  the  distance  from  the  Himalaya  increases. 
Nor  is  the  reduced  rain-fall  an  accurate  indication  of  the 
change  of  climate,  as  the  atmosphere  near  the  mountains  is 
shown  by  the  dew-point  observations  to  be  much  more  moist 
it  all  seasons  than  at  a  distance. 

The  flora  of  the  Gangetic  plain  varies  with  the  degree  of 
humidity.  The  surface  (except  along  the  base  of  the  moun- 
tains) is  nowhere  clothed  with  forest,  but  uncultivated  tracts 
are  usually  covered  with  a  loose  bush-jungle,  in  which  Butea 
frmdosayFlacQurtia  sepiaria,  Capparis  sepiaria,ZizyphusJujuba 
and  (Enoplia,  Adhatoda  Vasica,  and  Carissa  edulia  are  among 
the  commonest  shrubs,  till  the  climate  becomes  too  dry  for  them, 
when  they  are  gradually  replaced  by  the  vegetation  of  the 
Panjab  r^on,  which  usually  advances  as  &r  as  the  Jumna^ 
and  now  and  then  penetrates  a  little  way  into  the  Doab ;  in- 
deed several  of  the  species  which  are  most  characteristic  of 
the  arid  flora,  as,  for  instance,  Tecoma  undulata  and  Berthe- 
loiia  lanceolatOf  were  first  collected  by  General  Hardwicke  in 
the  neighbourhood  of  Cawnpore.  Alhagi  is  also  found  in  the 
same  district,  and  Peganum  Harmala  is  recorded  as  a  native 
of  Monghir. 

If  we  exclude  this  dry  country  flora,  which  just  skirts  the 
aoutheili  part  of  the  plain,  the  vegetation  of  the  Gangetic 
plain  presents  few  peculiar  features ;  indeed  a  catalogue  of  the 
plants  of  Bohilkhand  contains  very  few  species  which  are  not 
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common  all  over  India,  even  to  the  extreme  south  of  the  pe- 
ninsula^ in  those  provinces  which  have  a  similar  climate.  A 
very  few  winter-flowering  plants  (such  as  Ranunculus  scele-^ 
ratus)  are  the  only  exceptions,  and  these  are  mostly  wanderers 
from  the  temperate  region  of  the  Himalaya.  We  have  already 
had  occasion  to  direct  attention  to  the  remarkable  uniformity 
of  the  vegetation  over  laige  areas  of  India,  and  as  our  infor- 
mation becomes  more  precise,  the  sameness  becomes  more 
striking. 

A  considerable  portion  of  the  flora  of  the  peninsula  does  not 
extend  to  the  upper  Gangetic  plain,  because  of  the  increased 
cold  of  winter,  and  even,  within  the  district  several  plants 
which  are  common  in  the  south-eastern  portion  do  not  extend 
to  the  north-west.  Trichodesma  Zeylanicum  is  common  about 
Patna,  but  not  found  in  Rohilkhand.  disstftha,  which  is  com- 
mon in  Bahar,  is  found  at  Agra,  but  not  on  the  north  of  the 
Granges.  The  Palmyra  (Borassus)  is  cultivated  as  ficur  up  the 
Ganges  as  Alighar  and  Shahjehanpur,  but  is  not  known  at 
Meerut  or  Moradabad.  The  only  wild  palm  in  the  province 
is  Phoenix  sylvestria. 

Near  the  base  of  the  Himalaya  there  is  always  a  belt  of 
forest  of  considerable  width ;  but  as  it  is  identical  in  vegeta- 
tion with  the  tropical  belt  of  the  mountains,  to  which  indeed 
it  owes  its  existence,  it  will  be  more  convenient  to  notice  it  in 
describing  the  Himalaya. 

The  vegetation  of  the  upper  Gangetic  plain,  which  was  first 
explored  by  Hardwicke,  Govan,  and  Wallich,  was  afterwards 
illustrated  in  detail  by  Dr.  Royle,  whose  long  residence  at 
Saharunpur  gave  him  ample  opportunity  of  investigating  it. 
In  his  ^Illustrations,^  the  influence  of  the  climate  upon  the 
vegetation,  and  the  curious  transition  from  the  humid  to  the 
dry  country  flora,  are  first  pointed  out.  Our  own  collections 
are  chiefly  from  Rohilkhand. 

18.  Bengal. 
The  lower  part  of  the  Gangetic  plain,  which  constitutes  the 
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poTinoe  of  Bengal^  differs  so  strikingly  in  climate  and  v^e- 
tation  from  the  upper^  that  it  must  necessarily  be  regarded  as 
a  separate  province.  Along  the  sea-coast  Bengal  includes  the 
Thole  of  the  delta  of  the  Ganges,  extending  from  Balasor  to 
the  mouth  of  the  Fenny.  It  is  bounded  on  the  west  by  the 
hilly  districts  of  Orissa  and  Bahar,  and  on  the  east  by  the 
Assam  valley,  and  the  Khasia,  Tippera,  and  Chittagong  hills. 
To  the  north  it  extends  to  the  base  of  the  Himalaya,  but  to  the 
north-west  the  boundary  between  Bengal  and  the  upper  Gan- 
|etic  plain  must  be  an  arbitrary  one,  the  transition  of  climate 
and  Y^etation  being  gradual ;  it  may,  however,  conveniently 
be  drawn  at  the  river  Cosi.  Further  west  the  plains  are 
screened  by  the  Bahar  hills  from  the  direct  influence  of  the 
moist  air  tram  the  Bay  of  Bengal,  and  are  therefore  drier. 

The  surface  of  Bengal  is  perfectly  flat,  and  so  little  ele- 
vated above  the  level  of  the  river  that  a  great  part  of  it  is 
under  water  during  the  rainy  season.  Close  to  the  base  of 
the  Himalaya  the  surface  is  a  little  more  elevated,  but  else- 
where it  is  everywhere  intersected  by  watercourses,  which  are 
formed  by  the  branching  of  the  two  great  rivers,  the  Ganges 
and  Brahmaputra,  and  of  their  tributaries. 

The  climate  of  Bengal  is  much  more  equable  than  that  of 
the  upper  Gangetic  plain.  The  rains  are  heavier  and  of  lon- 
ger duration;  the  heat  of  summer  never  rises  to  so  excessive  a 
temperature  as  in  the  north-west  provinces  of  Hindostan,  and 
the  winter  is  much  less  cold.  North  of  the  Ganges,  hot 
winds  blowing  from  the  westward  towards  the  funnel-shaped 
^BJiey  of  Assam  occasionally  traverse  the  plain,  but  they  are 
nffely  of  sufficiently  long  continuance  to  affect  the  vegeta- 
tum.  South  of  the  Ganges  the  delta  is  sheltered  by  the  hills 
of  Bahar,  so  that  no  hot  winds  blow,  and  the  atmosphere 
always  remains  more  or  less  humid.  This  humidity  is  no 
^ubt  primarily  due  to  the  proximity  of  the  sea,  though  we 
learn  from  the  dryness  of  Sindh,  on  the  opposite  side  of  the 
peninsula,  that  that  alone  is  not  sufficient  to  induce  it ;  the 
main  cause  would  appear  to  be  the  proximity  of  the  enor- 
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mously  elevated  snow-clad  masses  of  the  Himalaya^  and  the 
suddenness  with  which  they  rise  out  of  the  plain. 

During  the  rainy  season^  when  the  wind  blows  from  the 
south,  and  arrives  saturated  with  moisture  at  the  base  of  the 
mountains,  a  sudden  condensation  at  once  takes  place;  and 
the  distance  from  the  sea  is  so  small,  that  the  effect  of  the 
cooling  is  nearly  uniform  over  the  whole  area,  and  does  not 
diminish  rapidly  as  we  recede  from  the  mountains,  as  in  the 
upper  provinces.  During  the  remainder  of  the  year,  when 
land  winds  prevail,  the  humidity  of  the  atmosphere  must  be 
mainly  due,  as  has  already  been  observed  (at  p.  80),  to  an 
upper  return  current,  which  is  stopped  by  the  high  wall  of  the 
Himalaya,  and,  being  cooled,  sinks  towards  the  earth,  and  is 
carried  back  towards  the  sea  along  with  the  normal  current, 
which  descends  along  the  course  of  Hie  Ganges  and  Brahma- 
putra. In  support  of  this  explanation,  it  may  be  noticed  that 
a  belt  of  equable  climate,  gradually  narrowing  as  we  advance 
westward,  skirts  the  base  of  the  Himalaya,  the  summers  of 
the  Terai  and  Himalayan  valleys  being  less  hot,  and  the  win- 
ters moister  and  less  cold  than  those  of  the  open  plain. 

The  rain-fall  in  Bengal  varies  from  sixty  to  one  hundred 
inches.  It  is  least  in  the  north-western  part  of  the  province, 
and  greatest  on  the  eastern  sea-coast,  near  the  mouth  of  the 
Megna.  The  mean  temperature  of  Calcutta  is  78^,  which  may 
be  considered  as  that  of  the  whole  area. 

The  province  of  Bengal  is  celebrated  for  its  fertility,  and 
is  for  the  most  part  under  cultivation.  The  sur£ace  is  peren- 
nially green,  and  the  villages  are  usually  buried  among  lofty 
trees ;  Bamboos,  Figs,  Mangoes,  and  various  Palms  occupying 
a  conspicuous  place.  The  Palms  are  chiefly  Cocoa  and  Betel- 
nut,  PhceniXy  Borasstis^  and,  near  the  sea,  Cotypha,  The 
two  first  may  be  considered  the  most  characteristic  cultivated 
plants,  as  they  are  intolerant  of  cold  and  do  not  extend  into 
the  drier  provinces.  Two  species  of  Battan  {Calamus  Rox^ 
burghii  emd  fascicutarU)  are  common  throughout  Bengal,  and 
a  third   (C.  Mastersiamui) ,  which  is  common  in  Silhet  and 
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kesBm,  IB  found  occasionaUy  in  the  eastern  districts.  The 
indigenous  flora  is  mnch  more  extensive  than  that  of  the 
upper  Gangetic  plain^  comprising  all  the  species  which  grow 
Aere  except  those  belonging  to  the  Egyptian  or  arid  flora^ 
liesides  many  others  which  are  not  found  to  the  north-west. 
Ferns  are  numerous^  and  a  few  epiphytical  OrchidetB  are 
tmnd  upon  the  trees^  Vanda  Bjoxbvrghii  being  the  most  com- 
mon. One  of  the  most  remarkable  forms  is  a  species  of  rose 
(R,  WDolucratc^y  which  is  common  in  the  grassy  jungles  of 
the  northern  parts  of  Bengal.  Many  peninsular  species 
which  are  prevented  by  the  cold  of  winter  from  extending 
northward  to  the  upper  Gangetic  plain  are  abundant  in  Ben- 
gal. The  common  shrubs  are  species  of  Zizyphus,  Adhatoda, 
Caiotropis,  Carissa,  Melasiomay  Alanffium,  Stravadium,  TetraU" 
thera,  Antidegma,  and  Guatteria  auberosa.  Pedalium  Murex, 
'Randkam  Indicum,  Trichodesma  Zeylanicum,  Coldenia  pro- 
ombenSy  Thespis  divaricata,  and  Tiliacora  acuminata  may  be 
mentioned  as  instances  of  peninsular  forms  which  are  equally 
oonunon  in  Bengal^  but  are  not  found  in  the  upper  Gangetic 
plain.  One  of  the  most  curious  natives  of  Bengal  is  Etkulia 
A^ancata,  a  tropical  African  plants  which  is  found  nowhere 
ebe  in  India.  The  flora  of  Bengal  does  not  exhibit  much 
affinity  with  that  of  the  Malayan  Peninsula^  containing  no 
Oycas,  Oaks,  nor  Nutmegs,  though  these  all  grow  in  Chitta- 
gong  very  little  to  the  eastward,  and  in  the  Khasia  hills  on 
the  north-east  frontier. 

Within  the  influence  of  the  tides  the  delta  of  the  Ganges 
is  covered  with  a  dense  jtmgle  of  trees  peculiar  to  salt-marshes, 
called  the  Sunderbunds.  This  is  most  largely  developed  in 
the  western  parts  of  the  delta,  where  the  rise  and  fall  of  the 
tides  are  not  considerable,  and  where  there  is  but  little  influx 
of  fresh  water.  To  the  eastward,  near  the  mouth  of  the  Megna, 
the  bay  is  almost  fresh,  and  its  shores  are  muddy  without 
vegetation.  The  rise  and  fall  of  the  tides  are  here  so  consi- 
derable, that  there  is  not  the  same  facility  for  the  growth  of 
dimb  and  trees  along  the  margin  of  the  ocean,  that  there  is 
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on  the  banks  of  the  creeks  which  travene  the  Sunderbunds  in 
the  western  part  of  the  delta.  There  mangroves^  Sonneratia, 
jEpiceras,  and  Heriiiera,  mingled  with  gigantic  grasses  and 
T^pha,  abound.  JSlpa  fruticans  fringes  the  watercourses,  and 
vast  tracts  are  covered  with  Ptioenix  pabtdasa,  an  elegant  little 
palm  six  or  eight  feet  in  height. 

The  v^etation  of  Bengal  has  been  well  explored.  The  foun- 
dation of  its  flora  was  laid  by  Roxburgh,  who  was  appointed 
in  the  year  1793  to  the  superintendence  of  the  Calcutta  Bo- 
tanic Gardens,  which,  by  his  labours  and  those  of  his  distin- 
guished successors  Hamilton  and  Wallich,  became  very  rich 
in  tropical  plants.  A  complete  enumeration  of  the  plants 
of  Bengal  is  found  in  Roxburgh's  '  Flora  Indica.'  Griffith's 
'  Itinerary  Notes'  and  Yoigt's '  Uortus  Suburbanus '  also  con- 
tain notices  of  many  indigenous  species. 

II.  TTie  Himalaya: 

To  the  north  of  the  great  plain  of  Hindostan  is  situated  a 
mountain-tract  of  great  extent,  strictly  defined  on  its  plain- 
ward  face^  and  increasing  in  elevation  as  we  advance  towards 
the  interior.  As  a  whole,  this  tract  is  extremely  rugged,  lofty 
mountain-chains  being  separated  by  deep  valleys.  Amid  the 
numerous  and  intricate  ramifications  of  these  chains  there 
is  considerable  difficulty  in  acquiring  a  definite  idea  of  the 
composition  of  the  mass.  Superficial  observation  gives  the 
impression  that  numerous  ranges  rise  one  behind  another, 
the  more  distant  of  which  are  loftier  than  those  in  front ;  but 
a  nearer  approach  shows  the  fS^dlacy  of  this  impression,  and 
proves  that  the  arrangement  is  much  less  simple. 

A  prodigiously  elevated  but  scarcely  known  chain  traverses 
Asia  from  east  to  west  in  about  36^  N.  lat.  South  of  this 
chain  flow  two  rivers,  the  Indus  and  the  Brahmaputra,  which, 
rising  nearly  together,  run  in  directly  opposite  directions; 
one  nearly  west,  the  other  nearly  east.  Throughout  the 
greater  part  of  their  course  they  preserve  these  directions^ 


INTltODUCTORY    ESSAY.  167 

(mt  at  last  both  turn  abmptly  souths  to  dischai^e  their  waters 
into  the  Indian  Ocean.  The  chain  between  these  rivers  and 
the  plams  of  India  is  the  Himalaya^  which  is  connected  with 
the  still  loftier  chain  of  the  Kouenlun  behind  at  the  common 
lource  of  these  two  rivers  by  mountains  of  comparatively  mo- 
ierate  elevation,  which  are  perhaps  portions  of  a  chain  run- 
Bmg  from  south-west  to  north-east,  and  forming  the  water- 
shed of  Asia  as  far  as  the  Sea  of  Japan.  Nothing  can  be 
more  simple  than  this  definition,  which  is  that  given  by  Mr. 
Hodgson,  and  we  think  it  is  the  only  one  which  will  suffice. 
The  Himalaya  thus  includes  the  whole  extent  of  country  be- 
tween the  Indus  at  Attok  and  the  great  bend  of  the  Brahma- 
putra, but  nothing  to  the  west  of  the  Indus  or  to  the  east  of 
die  Brahmaputra.  The  axis  of  the  main  chain  of  the  Hima- 
laya lies  in  general  far  back,  much  nearer  to  the  two  great 
riTers which  run  behind  it  than  to  the  plains  of  India;  hence 
the  secondary  chains  on  the  south  face  are  much  more  im- 
portant than  those  on  the  north. 

The  Himalaya  may  be  regarded  as  consisting  of  two  por- 
tions, one  on  each  side  of  the  point  of  origin  of  the  meri- 
dional ridge,  by  which  it  is  connected  with  the  Kouenlun 
behind.  Of  these  the  Western  Himalaya  is  rather  shorter 
than  the  Eastern,  and  it  is  better  known  throughout  a  great 
part  of  its  course  from  its  lying  within  British  territory,  while 
the  Eastern  Himalaya  is  for  the  most  part  Tibetan.  The 
deration  of  the  chain  is  probably  everywhere  very  great,  no 
known  pass  across  the  watershed  being  of  lower  elevation 
than  16,500  feet,  except  close  to  the  extremities  of  the  chain. 
The  most  remarkable  depressions  in  the  inner  Himalaya  are 
the  Botang  Pass  between  Kulu  and  Lahul,  which  is  13,000 
feet,  and  the  Zoji  Pass  between  Kashmir  and  Dras,  which  is 
only  11,300  feet. 

From  the  central  axis  of  the  chain  of  the  Himalaya  a  suc- 
cession of  secondary  ranges  take  their  origin,  which  descend 
on  the  one  hand  towards  the  plains  of  India,  and  on  the  other 
towards  the  northern  rivers.    These  secondary  chains,  on  the 
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Indian  nde^  separate  the  great  riTers  whidi  flow  towards  the 
plains  of  India,  and  which^  snooessively  uniting  in  their  courses 
through  the  pkuns,  ultimately  dischaige  their  waters  into  the 
Indus  and  Brahmapntra^  fiom  which  they  are  at  first  sepa- 
rated by  the  whole  width  of  the  chain  of  the  Himalaya.  The 
great  rivers  from  west  to  east  are  in  succession — the  Jelam^ 
the  Chenab^  the  Ravi,  the  Beas^  the  Satle),  the  Jumna,  the 
Ganges,  the  (Jogra,  the  Gandak,  the  Cosi,  the  Tista,  the  Mo- 
nas,  and  the  Subansiri;  all  of  these  are  separated  by  chains 
at  first  of  great  deration,  but  which  terminate  at  last  abruptly 
in  the  plains  of  India.  Some  of  these  chains  are  now  well  ex- 
plored, but  others,  especially  those  in  Nipal  and  Bhotan,  are 
still  very  imperfectly  known.  They  vary  a  good  deal  in  direc- 
tion, some  being  almost  perpendicular  to  the  main  axis,  while 
others  form  with  it  a  veiy  acute  angle.  They  all  ramify  very 
much,  giving  off  chains  of  the  third  order,  separating  the  tri- 
butaries of  the  great  rivers. 

The  length  of  the  chain  of  the  Himalaya,  from  the  Indus  to 
the  Brahmaputra,  may  be  estimated  at  about  1400  miles,  while 
its  width  varies  from  200  to  100  miles.  Most  of  the  lofty 
peaks  with  which  we  are  acquainted  are  situated  on  the  se- 
condary chains,  but  the  mean  height  of  the  main  axis  is  pro- 
bably greater.  The  elevation  of  the  secondary  chains  dimi- 
nishes, on  the  whole,  as  they  approach  their  termination  in  the 
plains,  though  with  a  certain  d^ree  of  irr^ularity.  In  length 
these  vary  considerably,  according  to  their  direction,  but  we 
must  refer  to  the  map  for  details  of  their  structure  and  ar- 
rangement. It  will  be  seen  that  their  ramifications  are  innu- 
merable ;  their  flanks  are  in  general  steep,  and  separate  deep 
valleys.  Open  plains  are  rare,  but  occur  occasionally  at  all 
elevations,  and  there  are  a  few  inconsiderable  lakes.  The 
mean  slope  of  the  Himalaya  from  the  plains  to  the  axis  is  not 
more  than  1  in  25,  and  the  mean  slope  of  the  ridges  of  the 
scondary  chains,  which  are  usually  very  oblique,  and  always 
sinuous,  must  be  considerably  less.  It  is  important  to  keep 
in  view  these  numbers,  which  serve  to  correct  the  erroneous 
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estiinates  usually  formed  of  the  Bteepuess  oi  these  mountainB. 
lie  chain  does  not  run  due  east  and  west^  its  western  extre- 
mity being  in  85^  north  latitude^  while  the  latitude  of  the 
east  end  is  only  28°  north. 

Though  the  Oangetic  and  Fanjab  plains^  from  which  the 
Himalaya  rises  abruptly^  are  for  the  most  part  devoid  of  trees^ 
or  covered  only  with  scattered  jungle^  there  is  usually  a  belt 
of  fcnrest  ten  or  twenty  miles  in  widths  along  the  base  of  the 
mountains^  composed  of  the  same  trees  which  form  the  mass 
of  the  tropical  v^etation  of  the  lower  hills. 

The  extension  of  the  forest  over  the  plain  is  no  doubt 
the  effect  of  the  equable  and  humid  climate  which  prevails 
abng  the  base  of  the  mountains^  but  the  nature  of  the  drain- 
age is  also  not  without  its  influence.  The  forest  grows  usually 
on  slightly  inclined  gravelly  slopes^  and  is  succeeded  on  the 
side  furthest  from  the  mountains  by  a  swampy  tracts  without 
trees^  and  covered  with  long  grasses^  called  the  Terai.  Beyond 
the  Terai  the  surface  generally  rises  again  slightly^  so  that 
the  swampy  tract  may  be  regarded  as  a  series  of  flat-floored 
Talleys^  skirting  the  base  of  the  mountains;  or  rather^  in  a 
strictly  scientific  point  of  view,  it  consists  simply  of  the  out- 
omost  valleys  themselves,  and  the  bases  of  the  mountains 
forming  scarcely  perceptible  undulations  between  them. 

Immediately  within  the  mountains  the  first  series  of  late- 
nd  valleys  are  often  broad  and  bounded  by  low  hills,  or  on 
one  side  (the  southern)  by  low  hills,  and  on  the  other  (the 
northern)  by  considerably  higher  ones.  These  are  known 
by  the  name  of  Dhuns  (Doons) ;  and  when  very  open,  flat- 
floored,  and  with  graduaDy  sloping  beds,  their  true  relation 
to  the  surrounding  mountain-chains  is  not  at  once  apparent. 
Sometimes  they  appear  to  be  indefinitely  extended  east  and 
west,  in  a  direction  parallel  to  the  Himalayan  chain;  and, 
running  from  one  great  river  to  another,  they  appear  to  belong 
to  a  different  order  of  valleys  from  what  occur  further  within 
the  mountains.  This  arises  in  some  cases  from  the  slope 
of  their  beds  being  so  extremely  gradual,  that  the  watershed 
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between  the  valley  that  ascends  from  one  river^  to  the  cor- 
responding valley  that  descends  to  the  other  river^  can  only 
be  detected  by  the  observation  of  the  drainage ;  whence  the 
two  valleys  appear  to  form  one.  Such  is  the  case  with  the 
Dehra  Dhun^  which  appears  to  form  one  continuous  trans- 
verse valley  between  the  Jumna  and  the  Ganges^  but  which 
really  consists  of  two  valleys ;  one  descending  firom  the  vil- 
lage of  Dehra  (which  occupies  the  col)  westerly  to  the  Jumna, 
and  the  other  descending  from  the  same  spot  easterly  to  the 
Ganges.  Other  Dhuns^  &g&in^  are  simply  very  broad^  open 
valleys^  differing  in  no  physical  features  from  those  that  occur 
in  other  parts  of  the  mountains.  In  the  Panjab-Himalaya, 
where  the  tertiary  sandstones  acquire  a  great  development, 
two  or  three  such  valleys  occur  in  succession  before  the 
higher  mountains  begin.  These  yalleys,  or  Dhiins,  are  not,  as 
is  very  generally  supposed,  continuous  along  the  whole  ex- 
tent of  the  Himalaya,  and  interposed  between  the  tertiary 
and  secondary  mountains.  They  are  merely  the  outer  series 
of  lateral  valleys,  and  are  always  of  limited  extent. 

In  the  enormous  chain  of  the  Himalaya,  which  rises  nearly 
from  the  level  of  the  sea  to  perpetual  snow,  we  have  of  course 
every  variation  of  temperature  between  tropical  or  subtropical 
heat  and  extreme  cold.  The  diminution  of  temperature  is  1° 
for  300  feet  of  elevation  in  the  more  humid,  and  for  400  feet 
in  the  drier  part  of  the  chain.  The  elevation  of  the  snow- 
line, at  equal  distances  from  the  plains,  is  nearly  uniform 
throughout  the  whole  extent  of  the  chain,  the  increase  of 
latitude  of  the  more  westerly  part  being  compensated  for  by 
the  greater  distance  from  the  sea,  and  consequent  diminished 
snow-fall.  This  level  on  the  outer  ranges  has  been  deter- 
mined to  be  about  16,000  feet,  but  it  becomes  higher  on  the 
inner  ranges,  and  in  the  Tibetan  Himalaya  is  not  under  19 
or  20,000  feet. 

The  climate  of  the  Himalaya  varies  much  in  different  parts. 
During  the  winter  season  the  weather  is  generally  unsettled ; 
for  while  the  north-east  monsoon  is  blowing  over  the  lower 
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parts  of  India^  an  upper  current  of  south-westerly  wind 
canies  its  moisture  to  the  higher  mountains^  where  it  is  con- 
densed in  the  form  of  snow.  Snow  faUs  in  the  eastern  parts, 
in  severe  seasons,  as  low  as  5000  feet,  and  in  the  north- 
vest  occasionally  as  low  as  2000  feet.  The  ordinary  limit, 
however,  is  several  thousand  feet  higher.  After  the  vernal 
equinox,  by  which  time  the  south-west  monsoon  has  fairly 
aet  in,  the  sky  is  usually  serene  and  the  weather  beautiful. 
To  the  eastward  this  rule  is  subject  to  frequent  exceptions, 
the  same  causes  which  make  the  climate  of  Bengal  humid 
at  all  seajsons  operating  more  markedly  on  the  Himalaya  to 
the  northward  of  that  province.  As  summer  advances,  the 
vind  becomes  more  humid,  and  occasional  heavy  thunder- 
Btorms  in  the  afternoons  mark  the  approach  of  the  rains, 
which  set  in  about  midsummer ;  considerably  earlier,  however, 
in  the  eastern  than  in  the  north-western  Himalaya.  During 
the  rainy  season,  which  continues  almost  till  the  autumnal 
equinox,  when  the  decreasing  declination  of  the  sun  changes 
the  direction  of  the  wind,  the  atmosphere  is  very  humid,  usu- 
ally almost  to  saturation.  There  are,  however,  occasional  in- 
terruptions in  the  rains,  during  which  the  weather  is  superb. 
The  rain-fall  is  greatest  to  the  eastward,  and  diminishes  gra- 
dnally  in  advancing  westward. 

As  the  source  of  the  deluge  of  rain  which  falls  on  the  Hima- 
laya is  very  distant,  a  great  part  of  the  moisture  is  necessa- 
rily deposited  on  the  first  range  with  which  the  humid  wind 
comes  in  contact,  of  sufficient  elevation  to  cool  the  air  to  the 
print  of  saturation.  The  rain-fall  is  therefore  greatest  on 
wnges  elevated  from  6  to  10,000  feet,  especially  where  these 
advance  in  considerable  masses  near  to  the  plains,  while 
isolated  peaks,  and  ranges  of  lesser  elevation,  as  weU  as  the 
valleys  of  the  great  rivers,  are  evidently  drier.  As  a  conse- 
quence of  this,  all  the  valleys  of  the  interior  which  are  sepa- 
nted  from  the  plains  by  continuous  chains,  attaining  an  ele- 
vation of  10-12,000  feet,  are  to  a  great  extent  sheltered  by 
these  from  the  rains,  which  fall  only  as  occasional  showers ; 
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while  those  still  farther  back^  and  bounded  on  the  plainward 
face  by  mountains  rising  everywhere  to  the  level  of  perpetual 
snow^  are  absolutely  without  rain  during  the  monsoon.  In 
Sikkim  and  Bhotan^  where  the  wide  valleys  are  perpendicu- 
lar to  the  axis  of  the  chain^  and  correspond  to  the  direction 
of  the  winds^  the  rains  are  heavy  till  we  penetrate  tar  into  the 
interior,  but  great  irregularities  everywhere  occur  even  in 
adjacent  valleys ;  thus  the  transverse  chain  of  the  upper  Tista 
makes  the  climate  of  the  higher  parts  of  the  Lachen  valley 
much  drier  than  that  of  the  Lachung  river,  though  the  two 
are  only  a  few  mUes  apart. 

We  meet,  therefore,  in  the  Himalaya,  with  all  the  modifi- 
cations of  climate  which  have  already  been  enumerated  as  oc- 
curring in  India,  and  the  aspect  of  the  mountains  varies  with 
the  climate.  In  the  permanently  humid  parts  the  mountains 
are  covered  everywhere  with  an  uniform  sombre  forest,  mask- 
ing all  inequalities  of  surface,  and  giving  a  dull  and  mono- 
tonous aspect  to  the  scenery.  This  forest  rises  to  the  upper 
limit  of  trees,  at  12-13,000  feet,  and  is  succeeded  by  grassy 
pastures,  which  ascend  to  the  snow-line.  Forests  are  also 
plentiful  where  the  dry  season  is  well  marked  and  the  rains 
abundant;  but  they  are  there  confined  to  the  shady  and 
moister  exposures,  while  the  sunny  slopes  and  all  the  lower 
hills  are  grassy  and  rocky.  The  permanently  arid  mountains 
of  the  extreme  west  are  barren  and  rocky,  and  devoid  of  t^ees 
at  all  elevations. 

In  the  temperate  valleys  of  the  inner  Himalaya,  where  the 
rain-faU  is  moderate  in  amount  and  the  ground  is  perma- 
nently covered  with  snow  during  winter,  and  where  the  hot 
summer's  sun  powerAiUy  stimulates  vegetation,  the  mountain 
slopes  present  a  delightful  intermixture  of  beautifol  forest  and 
of  luxuriant  vegetation ;  while  above  the  limit  of  trees  the 
compact  turf  is  enamelled  with  myriads  of  lovely  flowers,  nou- 
rished by  the  melting  snows  and  the  genial  warmth  of  summer. 
To  this,  however,  as  we  penetrate  further  into  the  interior,  a 
barren,  treeless  climate  rapidly  succeeds,  in  which  the  prind- 
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psl  vegetation  occurs  at  the  commencement  of  spring,  when 
the  mdting  snow  supplies  abundant  moisture  to  small  an- 
nual plants,  which  run  their  course  with  great  rapidity,  and 
lie  speedily  shrivelled  up  by  a  scorching  sun. 

As  respects  climate,  we  have  therefore  two  different  systems 
of  diTisdon  of  the  Himalaya: — 1,  into  the  tropical,  temperate, 
and  alpine  zones;  and  2,  into  the  exterior  or  rainy,  the  inte^ 
lior  or  intermediate,  and  the  Tibetan  or  arid  Himalaya. 

Hie  term  tropical  is  not  strictly  applicable  to  any  part  of 
the  diain,  which  is  nowhere  within  the  tropics,  but  we  find  it 
oonvenient  to  adopt  it,  and,  the  v^etation  being  strictly  tro- 
pical, it  can,  we  think,  lead  to  no  inconyenience ;  while  the 
only  word  which  could  be  substituted,  namely  subtropical,  is 
required  to  express  the  transition  firom  the  v^etation  of  the 
base  to  that  of  the  temperate  zone.  There  are  of  course  no 
strict  lines  of  demarcation  between  the  three  zones  first  enu- 
merated; but  they  are  sufEicient  to  express  the  three  promi- 
nent changes  in  the  vegetation  which  correspond  to  those 
obaenrable  in  passing  firom  the  equator  towards  the  poles,  and 
on  the  whole  are  sufficiently  distinct  to  be  readily  recogniz- 
able. 

In  the  extreme  west  the  tropical  belt  rises  to  about  4000 
feet,  and  as  we  advance  eastward  its  elevation  gradually  in- 
creases. In  Kumaon  it  is  5000  feet,  and  in  Nipal  rather 
higher.  In  the  permanently  humid  country  to  the  eastward 
it  rises  still  higher,  tropical  vegetation  being  found  as  high  as 
7000  feet ;  but  the  equable  nature  of  the  climate  masks  the 
effect,  and  carries  many  temperate  plants  much  lower  than 
that  level.  The  alpine  zone  may  be  said  to  commence  at  the 
upper  limit  of  trees,  which  varies  firom  12,000  feet  in  the 
extreme  west  to  nearly  13,000  feet  in  the  eastern  Himalaya. 
A  number  of  trees  and  shrubs  which  are  peculiar  to  the 
higher  part  of  the  temperate  zone,  we  shall  generally  charac- 
terize as  subalpine. 

The  division  of  the  Himalaya  into  exterior,  interior,  and 
Tibetan,  corresponds  in  the  temperate  zone  to  very  marked 
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differences  of  yegetation.  In  the  great  valleys  the  tropical 
flora  stretches  far  into  the  interior^  and  is  much  the  same 
there  as  in  the  outer  portion  of  the  mountains.  In  the  ex- 
terior Himalaya  there  is  a  well  marked  rainy  season.  The 
width  of  the  belt  of  the  exterior  or  humid  Himalaya  is  much 
greater  to  the  eastward  than  in  the  extreme  west^  the  rain-fall 
and  humidity  being  much  less  to  the  westward.  We  there- 
fore find  the  plants  of  the  interior  zone  advancing  much 
nearer  to  the  plains  in  the  western  Himalaya  than  they  do  in 
the  eastern,  where  a  humid  or  rainy  climate  vegetation  pene- 
trates far  into  the  interior.  In  the  outer  zone  of  the  eastern 
Himalaya,  indeed,  a  vegetation  characteristic  of  an  equable 
climate  prevails  throughout  the  year,  while  to  the  westward 
those  families  which  delight  in  humidity  only  make  their  ap- 
pearance with  the  commencement  of  the  rainy  season,  before 
which  time  no  Zingiber ace€e,  terrestrial  orchids,  especially 
Makuvidea,  Cyrtandracea,  AcanthacecB,  or  balsams,  are  to  be 
met  with. 

Considered  with  respect  to  its  longitudinal  extent,  the  Hi- 
malaya, when  regarded  solely  from  a  physical  point  of  view, 
consists  of  only  two  divisions,  a  western  imd  an  eastern,  cor- 
responding  respectively  to  the  Indus  and  Brahmaputra.  For 
botanical  purposes,  however,  the  chain  requires  to  be  divided 
into  western,  central,  and  eastern  Himalaya.  The  kingdom 
of  Nipal,  in  the  middle,  constitutes  the  whole  of  the  central 
Himalaya.  To  the  eastward  lie  Sikkim,  Bhotan,  and  Abor, 
to  the  westward  Kumaon  and  the  Panjab  Himalaya. 

We  have  thus  three  principal  series  of  divisions  of  the  Hi- 
malaya, according  to  length,  breadth,  and  height.  Accordingly 
we  say — 

1  {longitvdinaily) .   The  eastern,  central,  and  western  Hi- 
malaya. 

2  [latitudinally) .  The  exterior,  interior,  and  Tibetan  Hima- 
laya. • 

3  (aUUvdinally) .   The  tropical,  temperate,  and  alpine  Hi- 
malaya. 
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A  oombination  of  these  three  modes  of  division  will  be 
oar  nsaal  mode  of  defining  the  localities  of  the  plants.  In 
the  great  majority  of  cases  these  terms  are  abundantly  suffi- 
cient for  our  purposes^  the  range  of  each  species  being  very 
considerable.  There  are^  however^  many  instances  in  which 
it  is  desirable  to  enter  into  further  detail^  and  in  such  cases 
we  shall  either  make  use  of  the  river  valleys  (a  very  con- 
venient mode  of  indicating  the  regions)^  or  of  the  political 
subdivisions  usually  recognized.  To  these  we  shall  refer  in 
the  following  remarks  on  the  great  geographical  divisions^ 
which  correspond  to  the  longitudinal  divisions  given  above^ 
with  the  addition  of  a  fourth,  namely,  Tibet,  which  includes 
not  only  the  Tibetan  slope  of  the  Himalaya, — ^that  is  to  say, 
the  ramifications  which  extend  from  its  aids  towards  the 
Tibetan  Brahmaputra  and  Indus, — but  also  the  mountainous 
country  to  the  north  of  these  rivers,  as  far  as  the  axis  of  the 
cham  of  the  Kouenlun. 

Eastern  Himalaya. 

In  this  are  included  the  states  of  Sikkim  and  Bhotan,  and 
the  districts  lying  to  the  eastward  of  the  latter  as  far  as  the 
great  bend  of  the  Brahmaputra,  which  we  shall  call  collec- 
tively by  the  name  of  Abor. 

1.  Abor. 

To  the  eastward  of  the  Subansiri  river  there  is  probably 
only  one  range  of  any  considerable  elevation,  and  the  moun- 
tains by  which  the  Himalaya  terminates  in  that  direction  per- 
haps nowhere  attain  a  greater  height  than  eight  or  ten  thou- 
sand feet,  while  the  valley  of  the  Dihong  or  Brahmaputra  is 
probably  broad  and  open.  These  mountains  are  inhabited  by 
wild  and  suspicious  tribes,  who  have  hitherto  refused  all  access 
to  the  interior  of  their  country.  The  climate  and  vegetation 
are  probably  identical  with  those  of  the  Mishmi  mountains, 
to  the  eastward  of  the  Brahmaputra,  which  will  be  noticed  in 
a  future  page. 
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2.  Bhotan. 


Bhotan  is  at  present  one  of  the  least  accessible  parts  of  the 
Himalaya^  and  is  only  known  to  us  by  the  narratives  of  Tur- 
ner and  of  Pemberton ;  for  Mr.  Bogle^  who  passed  through 
it  in  1774>,  has  left  no  record  of  his  journey.  Captain  Turner 
traversed  the  most  westerly  part  of  the  province^  from  the 
plains  of  Bengal  to  the  towns  of  Tashisudon  and  Panaka,  and^ 
after  a  short  residence  in  Tibet,  returned  by  the  same  route  to 
India;  he  has  not,  in  his  'Travels/  given  any  details  of  the* 
v^etation. 

Major  Pemberton,  who  was  accompanied  by  Mr.  Oriffith, 
entered  Bhotan  a  little  to  the  west  of  the  meridian  of  Gowa* 
hatti,  in  Assam,  and  crossed  a  range  of  mountains  into  the 
valley  of  the  Monas  river,  whence  he  travelled  in  a  westerly 
direction  across  high  mountains  to  the  valley  of  the  Pa-chu. 
This  river,  which  rises  to  the  eastward  of  Chumalari,  in  Tibet, 
has  an  almost  due  south  course  to  the  plains ;  but  the  Monas 
as  well  as  the  Subansiri  have  a  south-west  course  in  Bhotan : 
higher  up  they  probably  run  south-east,  and  bend  round  to 
south-west  in  a  curve  somewhat  parallel  to  that  of  the  Yaru 
or  Dihong,  which  afterwards  becomes  the  Brahmaputra. 

In  western  Bhotan  the  mountain-ranges  are  lofty  and  rug- 
ged, and  the  river-courses  very  deep  and  generally  narrow. 
At  Pauaka  the  Pa-chu  is  only  3700  feet  above  the  sea,  though 
eighty  miles  distant  from  the  plains ;  and  the  Monas,  where 
Pemberton  and  Griffith  crossed  it,  is  only  1400  feet,  while  the 
range  south  of  it  attains  an  elevation  of  9500  feet.  In  their 
journey  from  the  Monas  to  Panaka,  these  travellers  crossed 
ridges  12,400  feet  in  height.  On  their  return  to  India  they 
followed  Captain  Turner's  route. 

The  mountain  mass  which  descends  from  the  axis  of  the 
Himalaya  to  separate  the  Monas  from  the  Subansiri  attains  an 
elevation  of  at  least  24,000  feet  as  far  south  as  latitude  28°. 
Three  peaks  upon  this  are  visible  from  the  Khasia  mountain^ 
and  spurs  descending  from  it  were  ascended  to  an  elevation 
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of  nearly  12,000  feet  by  Mr.  Booth  in  1849,  in  a  district  north 
of  Bishnath,  in  Upper  Assam,  which  is  inhabited  by  a  race 
called  Duphlas.  He  collected  some  Ferns,  and  especially  seeds 
of  Rhododendrons,  of  which  an  account  has  been  published 
kjr  Nattall  in  '  Hooker's  Journal  of  Botany/ 

Mr.  Griffith's  attention  was  of  course  mainly  devoted  to  the 
botany  of  the  district,  and  in  his  '  Itinerary  Notes'  and  jour- 
nals we  have  a  mass  of  important  information  regarding  the 
Seoeral  features  of  the  vegetation,  together  with  a  great  deal 
of  detail  which  will  become  valuable  as  soon  as  the  species 
are  determined. 

The  climate  of  Bhotan  seems  to  be  very  equable,  and  the 
Ikuniidity  of  the  winter  months  appears  to  increase  to  the 
ttstward.  We  do  not,  however,  possess  any  records  of  tem- 
perature or  humidity,  and  our  inferences  regarding  the  cli- 
nuite  are  drawn  from  the  v^etation  only.  The  steepness  with 
which  the  mountains  rise,  and  the  influence  of  the  elevated 
maas  of  the  Khasia  to  the  south,  make  the  lower  mountains 
which  skirt  the  plains  of  Assam,  between  the  Godada  and  the 
Monas,  drier  than  those  nearer  Sikkim,  which  are  exposed  to 
the  full  force  of  the  monsoon,  or  than  those  further  east. 

The  deep  narrow  valleys  of  the  great  rivers  casry  a  tropical 
vegetation  very  far  into  the  interior  of  Bhotan,  among  lofty 
i&onntains  capped  with  almost  perpetual  snow.  These  attract 
to  themselves  so  much  of  the  moisture  of  the  atmosphere, 
that  the  bottoms  of  the  valleys  are  everywhere  comparatively 
^  and  bare  of  forest,  which  only  begins  at  about  6000  feet  of 
deration,  except  in  ravines.  The  outer  ranges,  too  (except 
near  Sikkim),  even  above  this  level  are  only  partially  wooded, 
the  trees  being  arranged  in  clumps,  among  which  are  inter- 
spersed open  grassy  glades,  which  are  compared  by  Griffith  to 
thoae  of  Khasia ;  Oaks  and  Rhododendrons  being  extremely 
abondant. 

Ou  the  northern  face  of  the  range  which  separates  the  Mo- 
nas valley  from  Assam,  Pines  make  their  appearance,  the  first 
■pedes  being  Pimu  longifolia  in  the  drier  valleys  below  6000 
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feet.  On  the  more  humid  ranges  Abies  Brunoniana  appears 
at  8000  feet,  and  above  it  Picea  Webbiana.  Pinus  excelsa 
also  occurs  abundantly,  as  well  as  the  Yew,  and  Cupressus 
Junebris  is  cultivated  as  low  as  2000  feet,  and  a  v^y  little  way 
from  the  Assam  plain.  Further  in  the  interior  Abies  SmitAi" 
ana  occurs,  and  Larix  Griffithii  to  the  westward,  Pinus  Ion- 
ffifolia  being  still  found  in  the  hot  dry  valleys. 

In  general  features  the  flora  of  Bhotan  resembles  that  of 
Sikkim,  which  is  much  better  known.  It  differs  principally 
by  containing  several  Khasia  and  eastern  forms  which  do  not 
extend  further  west,  such  as  Liquidambar,  Corylopsis,  and  an 
oak  with  leaves  like  Robur  {Quercus  Griffithii,  H.f.  et  T.). 
These  are  chiefly  plants  of  the  subtropical  and  lower  temperate 
zone;  while  those  of  the  upper  temperate  and  subalpine  zone 
appear,  so  far  as  we  have  had  an  opportunity  of  comparing 
them,  to  be  almost  identical  with  those  of  Sikkim.  It  must, 
however,  be  recollected  that  the  collections  of  Griffith  are  all 
from  the  western  parts  of  Bhotan,  and  that  the  eastern  parts 
are  not  at  all  known. 

3.  Sikkim. 

The  province  of  Sikkim,  though  of  very  limited  extent,  is 
now  the  best  known-  part  of  the  central  or  eastern  Himalaya, 
and  presents  many  features  of  much  interest.  It  consists  en- 
tirely of  the  basin  of  the  river  Tista,  which,  with  its  tributa- 
ries, drain  the  whole  country.  The  course  of  this  river  is  for 
the  most*  part  meridional,  that  is,  perpendicular  to  the  plaios; 
and  the  same  may  be  said  of  its  great  tributary  the  Biangit 
river,  which  joins  it  from  the  west,  flowing  for  a  short  dis- 
tance parallel  to  the  plains,  through  a  deep  ravine  not  1000 
feet  above  the  sea,  to  the  north  of  a  transverse  range  ele- 
vated 7-8000  feet. 

The  position  of  Sikkim,  opposite  to  the  opening  of  the 
Gangetic  valley,  between  the  mountains  of  Bahar  on  the  one 
hand,  and  those  of  Khasia  on  the  other,  exposes  it  to  the  foil 
force  of  the  monsoon;  its  rains  are  therefore  heavy  and  almost 
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Dnintermpted^  and  are  accompanied  by  dense  fogs  and  a  satu- 
rated atmosphere.  This  weather  indeed  prevails  throughout 
&e  year,  as  there  are  frequent  winter  rains,  which  are  gene- 
lally  accompanied  by  cold  fogs,  and  alternate  with  frost  and 
mow.  March  and  April  are  the  driest  months,  and  in  fine 
Kasons  are  often  bright  and  clear,  but  the  rains  commence  in 
May,  to  continue  with  little  intermission  till  October.  The 
bounding  mountain-chains  are  very  lofty,  and  snow-clad 
tfaionghout  a  great  part  of  their  extent,  but  the  central  range 
vhich  separates  the  Rangit  from  the  Tista  is  depressed  till 
TCTy  fiur  in  the  interior.  The  river-talleys  are  also  consider- 
ably depr^sed,  but  less  markedly  so  than  those  of  western 
Bhotan.  The  rainy  winds  have  thus  free  access  to  the  heart 
of  the  province,  and  sweep  almost  without  interruption  up  to 
the  base  of  Kanchinjanga  (28,178  feet),  the  loftiest  mountain 
and  most  enormous  mass  of  snow  in  the  world.  The  snow- 
level  is  here  about  16,000  feet.  Between  the  two  principal 
sources  of  the  Tista,  however,  the  Lachen  and  the  Lachimg,  a 
lofty  snowy  range  is  projected ;  and  as  this  chain  has  a  south- 
west direction,  and  is  moreover  sheltered  to  a  considerable 
extent  by  the  boundary  chain  between  Sikkim  and  the  Tibetan 
Talley  of  Chumbi,  we  have  in  these  valleys  a  rapid  diminu- 
tion of  the  rain-fall  and  an  equally  rapid  transition  to  the 
Tibetan  climate,  while  the  level  of  perpetual  snow  rises  to 
above  18,000  feet. 

Prom  the  level  of  the  sea  to  an  elevation  of  12,000  feet 
Sikkim  is  covered  with  a  dense  forest,  only  interrupted  where 
village  clearances  have  bared  the  slopes  for  the  purposes  of 
cultivation ;  and  there  the  encroachment  of  the  forest  is  with 
diflSculty  prevented  by  frequent  fires  and  the  incessant  la- 
botup  of  the  villagers.  The  forest  consists  everywhere  of  tall 
umbrageous  trees ;  with  little  imderwood  on  the  drier  slopes, 
but  often  dense  grass  jungle ;  more  commonly  however  it  is 
accompanied  by  a  luxuriant  undergrowth  of  shrubs,  which 
fenders  it  almost  impenetrable.  In  the  tropical  zone  large 
Figs  abound,  with  Tei^minalia,  Vatica,  Myrtacea,  Laiu*els,  Eu- 


180  FLOBA    INDICA. 

pharbiace€B^  Meliacea,  Bauhinia,  Bombax,  Moms,  Artocarpus, 
and  other  Urticace4e,  and  many  Legumino8€B ;  and  the  under- 
growth consists  of  AcanihaceiB,  Bamboos^  several  Calami,  two 
dwarf  Areca,  Wallichia,  and  Caryota  wrens.  Plantains  and 
tree-fems;  as  well  as  PandanuSy  are  common;  and^  as  in  all 
moist  tropical  countries^  ferns,  orchids^  Sciiaminetey  and  Po- 
thos  are  extremely  abnndant.  Few  oaks  are  found  at  the  base 
of  the  mountains^  and  the  only  conifers  are  a  species  of  Podo- 
carpus  and  Pinus  longifolia,  which  frequents  the  drier  slopes 
of  hot  valleys  as  low  as  1000  feet  above  the  level  of  the  sea^ 
ano^ntirely  avoids  the  temperate  zone.  The  other  tropical 
Gymnosperms  are  Cycas  pectinata  and  Gnetum  scandens, 
genera  which  find  their  north-western  limits  in  Sikkim. 

The  rarity  of  oaks  at  the  base  of  the  mountains  miist  be 
ascribed  to  the  great  dryness  and  winter's  cold  of  that  part  of 
the  chain,  for  we  miss  also  other  eastern  types  which  abound 
in  the  equable  and  moist  climate  of  the  Malayan  archipelago 
and  peninsula,  such  as  lAquidambar  and  nutm^s  -,  whilst  Di- 
pterocarpecBy  and  especially  Anonacea,  are  exceedingly  few  in 
number.  Liquidambar  is  common  in  the  Assam  jimgles,  and 
indicates  their  greater  humidity.  The  same  inference  may  be 
drawn  with  regard  to  the  tropical  belt  of  the  Khasia,  from  the 
occurrence  there  of  two  nutmegs  and  numerous  Anonacea. 

Oaks,  of  which  (including  chesnuts)  there  are  upwards  of 
eleven  species  in  Sikkim,  become  abimdant  at  about  4000 
feet,  and  at  5000  feet  the  temperate  zone  commences,  the 
vegetation  varying  with  the  degree  of  humidity.  On  the 
outermost  ranges,  and  on  northern  exposures,  there  is  a  drip- 
ping forest  of  cherry,  laurels,  oaks  and  chesnuts,  Moffnolia, 
Andromeda^  Styrax,  Pyrus,  maple  and  birch,  with  an  under- 
growth of  AraliacetB,  Hollbdllia,  Limania,  Daphne,  Ardisia, 
Myrsine,  Symplocos,  Rubi,  and  a  prodigious  variety  of  ferns. 
Plectocomia  and  Mitsa  ascend  to  7000  feet.  On  drier  expo- 
sures bamboo  and  tall  grasses  form  the  underwood.  Rhodo- 
dendrons appear  below  6000  feet,  at  which  elevation  snow 
falls  occasionally.     From  6-12,000  feet  there  is  no  apparent 
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iunination  of  the  humidity^  the  air  bemg  near  saturation 
fanng  a  great  part  of  the  year ;  but  the  decrease  of  tempe- 
BtnFe  effects  a  marked  change  in  the  vegetation.  Between 
lOOO  and  8000  feet  epiphytical  orchids  are  extremely  abun- 
janty  and  they  do  not  entirely  disappear  till  a  height  of  10^000 
feet  has  been  attained.  Rhododendrons  become  abundant  at 
BOOO  fbet^  and  from  10^000  to  14,000  feet  they  form  in  many 
|laoes  the  mass  of  the  shrubby  vegetation.  Vaccinia,  of  which 
there  are  ten  species,  almost  all  epiphytical,  do  not  ascend  so 
Ugh,  and  are  most  abundant  at  elevations  of  from  5000  to 
8000  feet. 

The  flora  of  the  temperate  zone  presents  a  remarkable  re- 
semblance to  that  of  Japan,  in  the  mountains  of  which  island 
we  have  a  very  similar  climate,  both  being  cold  and  damp. 
Hdunngiay  Aucuba,  Stachynrus,  and  Enkiantkua  may  be  cited 
as  conspicuous  instances  of  this  similarity,  which  is  the  more 
interesting  because  Japan  is  the  nearest  cold  damp  climate 
to  Sikkim  with  whose  vegetation  we  are  acquainted.  At 
10,000  feet  (on  the  summit  of  Tonglo)  yew  makes  its  appear- 
aiu%,  but  no  other  conifer  except  those  of  the  tropical  belt  is 
foond  nearer  the  plains  than  the  mountain  Phalut,  north  of 
Tonglo,  on  which  Picea  Webbiana  is  found,  at  levels  above 
10,000  feet.  Abiea  Brunoniana  is  first  met  with  at  9000  feet 
in  the  Bangit  valley,  at  Mon  Lepcha,  and.^.  Smithiana  and 
Bnoionuina,  and  the  larch,  are  found  everywhere  in  the  val- 
leys of  the  Lachen  and  Lachung  rivers,  above  8000  feet. 
"Hie  Pines  are  thus  specifically  the  same  as  those  of  Bhotan, 
except  Ptntis  exceka,  which  occurs  nowhere  in  Sikkim. 

A  subtropical  vegetation  penetrates  far  into  the  interior  of 
the  country  along  the  banks  of  the  great  rivers;  rattans, 
tree-ferns,  plantains,  screw-pines,  and  other  tropical  plants 
occurring  in  the  Ratong  valley,  almost  at  the  foot  of  Kan- 
chinjanga,  and  5000  feet  above  the  level  of  the  sea.  With 
the  pines,  however,  in  the  temperate  zone,  a  very  different 
kind  of  vegetation  presents  itself.  Here  those  great  Euro- 
pean families  which  arc  almost  entirely  wanting  in  the  outer 
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temperate  zone  become  common^  and  the  flora  approximates 
in  character  to  that  of  Europe^  though  not  to  the  same  extent 
as  that  of  the  western  Himalaya  does.     Shrubby  LegumvnosiB, 
such  as  Indigofera  and  Desmodium,  Ranunctdace^e  (ThaUctrufn^ 
Anemone,  Delphinium^  AconUum,  etc.)^  Umbelltfera,  Caryophyl^ 
lea,  Labiat(B,  and  GramineeB,  increase  in  numbers  as  we  ad- 
vance into  the  interior.     The  air  becomes  drier^  and  firom  the 
increased  action  of  the  sun  the  temperature  does  not  dimi- 
nish in  proportion  to  the  elevation,  the  summers  being  warmer, 
though  the  winters  are  colder.     The  forests  at  the  same  time 
become  more  open,  and  are  spread  less  uniformly  over  the 
surface,  the  drier  slopes  being  bare  of  trees,  and  covered  with 
a  luxuriant  herbaceous  v^etation.     It  is  only  in  the  upper 
part  of  the  valley  of  the  Tista,  however,  above  the  junction 
of  the  Lachen  with  the  Lachung,  that  this  change  becomes 
marked ;  and  from  the  rapidly  increasing  elevation,  not  only 
of  the  surrounding  mountains,  but  of  the  floors  of  the  val- 
leys, it  proceeds  with  great  rapidity,  and  the  temperate  soon 
gives  place  to  an  alpine  flora. 

The  subalpine  zone  in  Sikkim  scarcely  begins  below  18,000 
feet,  at  which  elevation  a  dense  rhododendron  scrub  occupies 
the  slopes  of  the  mountains,  filling  up  the  valleys  so  as  to 
render  them  impenetrable.  Here  the  summer  is  short,  the 
groirnd  not  being  free  of  snow  till  the  middle  of  June.  It 
is,  however,  comparatively  dry,  and  the  alpine  flora  very  much 
resembles  that  of  the  western  Himalaya  and  (in  generic  types 
at  least)  the  alps  of  Europe  and  western  Asia ;  whUe  as  we 
advance  towards  the  Tibetan  region  we  have  a  great  increase 
of  dryness,  so  that  a  Siberian  flora  is  rapidly  developed,  which 
at  last  entirely  supersedes  that  of  the  subalpine  zone,  and 
ascends  above  18,000  feet. 

A  small  herbarium  of  Dorjiling  plants  was,  we  believe, 
formed  by  collectors  sent  by  Griffith  while  in  charge  of  the 
Calcutta  Botanic  Garden,  but  our  knowledge  of  the  vegeta- 
tion of  Sikkim  is  entirely  derived  from  our  own  collections, 
which  we  believe  to  be  very  complete.    These  consist  of  about 
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1770  species  of  flowering  plants  and  150  ferns,  of  which  the 
Bajoritj  inhabit  the  temperate  zone;  fewer  are  tropical,  and 
ttfll  fewer  alpine.     The  prevailing  natural  orders  are : — 

lanunculacesB   .... 


I 


...  dd 

IkpareraceaB      ....  25 

fnmariaceaB 16 

MagnoHacetB 

Hairaceffi 

Bombacee      . 

KiaceiB          ^-     ...  80 

BjttneriaceaB 

TematrcEiniaceiB     ...  11 

AmantiaceiB      ....  12 

CaryophylleaB     ....  80 

Crncifene.     .....  30 

VitaceiB 20 

BalaaminesB 18 

Acerineae 6 

LegnminossB      ....  100 

Bosaceas 80 

FmbelliferflB 50 

Araliaees 26 

MelaatomaceiB   ....  10 

Cucorbitacess     ....  20 

fiabiaoe» 80 

CrassulacesD       ....  16 

Compoaitffi 170 

■^**®       \     ....  60 
Taccinieffi  J 


45 


OentianesB 88 

AsclepiadesB  1 
Apocyne»     J 

ScrophnlarineaD ....  70 

Labiata 90 

C3rrtandre8d 27 

Myrsioesd 12 

FrimulacesB 86 

BoraginesD 18 

Acantbaceffi 85 

Polygoneffl 45 

EupborbiaceaB    ....  85 

UrticesB 110 

Amentaceffi 15 

Coniferse       10 

LaurinesB 30 

Aroide» 16 

OrcbidesB 150 

ScitaminesB 24 

PalmesB 10 

SmilaceaBl 

Liliacesd  j    •     •     *     • 

JimcesB 25 

Gramine© 180 

CyperacesD 106 


40 


Central  Himalaya^  or  NipaL 

The  kingdom  of  Nipal  extends  for  500  miles  along  the 
Himalaya,  from  the  western  extremity  of  Sikkim  to  the  east- 
em  border  of  Knmaon,  from  which  it  is  separated  by  the  river 
Kali.  The  jealous  policy  of  the  Nipalese  government  has  pre- 
vented onr  acquiring  an  intimate  knowledge  of  this  comitry, 
the  only  part  to  which  Europeans  have  been  allowed  access 
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(with  one  exception)  being  the  capital,  Kathmandu,  elevated 
4000  feet  above  the  sea,  and  distant  about  thirty  miles  fironx 
the  plains  of  India.  Here  a  British  Resident  has  resided  since 
1817,  and  several  botanists  have  been  enabled  to  explore  its 
vegetation.  To  these  the  Grovemment  of  Nipal,  though  in- 
variably refusing  permission  to  penetrate  far  into  the  interior, 
has  always  afforded  every  facility  for  prosecuting  their  re- 
searches by  permitting  the  despatch  of  collectors. 

Dr.  Buchtman  Hamilton  visited  Nipal  in  1802,  remaining 
for  more  than  a  year,  during  which  time  he  explored  the  val- 
ley of  Kathmandu  and  surrounding  mountains.     His  plants 
were  described  by  David  Don  in  the  '  Prodromus  Florse  Ne- 
palensis,'  a  work  which  should  have  been  alluded  to  in  con- 
junction with  Wallich's  'Tentamen'  at  page  51.    In  1820  Dr. 
Wallich  arrived  at  S^athmandu.     During  his  residence  in  the 
valley  he  laboured  indefeitigably  in  the  investigation  of  the 
rich  and  scarcely  known  flora  by  which  he  was  surrounded  j 
collectors  were  despatched  in  every  direction,  and  a  great  Her- 
barium was  formed,  which  is  well  known  to  science.  The  flora 
of  the  subtropical  and  lower  temperate  zone  was  probably 
almost  wholly  exhausted ;  but  the  alpine  zone  was  much  less 
completely  explored,  as  the  task  had  to  be  confided  to  Bengali 
collectors,  who  dread  cold,  and  by  whom  many  small  alpine 
plants  would  naturally  be  overlooked.     The  collectors  were 
sent  to  the  valley  of  the  Gandak  and  the  neighbourhood  of 
the  great  mountain  Oosainthan. 

In  1845,  Dr.  Hoffineister,  a  German  traveller  and  botanist, 
visited  Kathmandu,  but  we  have  not  had  an  opportunity  of 
learning  whether  or  not  he  made  any  collection  there.  A 
small  collection,  which  now  forms  a  part  of  the  Hookerian 
Herbarium,  was  made  there  by  the  late  Mr.  Winterbottom. 
Between  the  Gandak  and  the  Kali  the  country  has  not  been 
traversed  by  any  European,  nor  had  any  part  of  eastern  Nipal 
been  visited  till  1848,  when  Dr.  Hooker,  by  permission  of  the 
Nipalese  Government,  entered  it  from  Sikkim,  visited  the 
Tambar  river,  the  most  easterly  tributary  of  the  Aran,  ascend- 
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Bg  its  vdllej  from  an  elevation  of  1000  feet^  as  far  as  its 
SMiices  in  the  Walanchun  and  Kanglacfaem  passes  (16-17^000 
fcet).  This  journey  was  made  during  winter^  and  therefore 
giTie  less  important  results  botanically  than  would  have  been 
obtained  at  a  more  favourable  season. 

It  is  imnecessary  to  dwell  at  length  on  the  general  charac- 
ter of  the  surface  of  Nipal,  as  to  do  so  would  only  be  to  reca- 
ptolate  what  has  already  been  said  regarding  the  Himalaya 
10  general.  Little  is  known  of  the  details  of  the  higher 
puts  of  the  chain,  or  of  the  position  of  the  axis  of  the  Hi- 
malaya, which  probably  lies  in  general  very  far  back.  The 
political  frontier  of  Tibet  is  usually  far  to  the  south  of  the 
axis,  the  upper  part  of  the  course  of  most  of  the  rivers  of 
the  Indian  slope  of  the  chain  belonging  almost  invariably  to 
Tibet.  Two  giant  masses  project  from  the  axis  towards  the 
Indian  plain,  the  culminant  peaks  of  which  form  a  conspicuous 
feature  from  Kathmandu,  and  even  from  the  Gangetic  plain, 
so  that  their  elevation  has  been  approximately  determined; 
that  of  Dhawalagiri  being  27,600  feet,  and  that  of  Gosainthan 
24,700  feet.  By  these  masses  the  whole  of  Nipal  is  divided 
into  three  great  river-basins, — that  of  the  Kamali  or  Gogra 
to  the  westward,  that  of  the  Gandak  in  the  centre,  and  that  of 
the  Kosi  or  Aran  to  the  eastward*.  These  divisions  are  no 
doubt  highly  natural.  For  our  purposes  a  subdivision  is  little 
neoessary,  from  our  very  slight  acquaintance  with  the  flora  of 
any  part  of  Nipal  except  that  in  which  Dr.  Wallich  collected, 
and  it  will  suffice  to  distinguish  eastern,  central,  and  western 
Nipal,  whenever  it  appears  requisite  to  assign  particular  lo- 
calities to  our  plants. 

*  See  an  ezoellent  paper  by  Mr.  Hodgson  in  the  Journal  of  the  Asiatic 
Sodety  of  Bengal,  in  which  the  importance  of  the  river-basins  as  geographical 
dirisions  ia  forcibly  pointed  out.  Mr.  Hodgson  has  howeyer  misunderstood 
Oiptain  Herbert's  yiews,  which  are  certainly  the  same  as  his  own  in  that  re- 
'pect.  Captain  Herbert's  proposition,  that  the  line  of  the  great  peaks  inter- 
sects the  riyer-basins  (and  is  therefore  not  the  true  aiis  of  the  Himalaya),  was 
the  first  enunciation  of  a  very  important  fact  in  physical  geography,  the  true 
Bignificanoe  of  which  is  not  yet  duly  appreciated. 
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There  are  probably  many  mountains  equally  elevated  with 
those  just  enumerated^  but  bearing  a  less  important  relation 
to  the  river  systems.  A  very  lofty  peak  between  the  Kosi 
and  its  tributary  the  Aran  has  been  conjectured  to  be  al* 
most  as  lofty  as  Kanchinjanga^  but  on  very  imperfect  data. 
The  uniform  appearance  of  snowy  masses  throughout  the 
whole  extent  of  Nipal^  leaves  no  doubt^  however^  as  to  the 
great  elevation  of  the  axis  of  the  chain  and  the  mountains  of 
the  interior. 

With  regard  to  the  outer  mountains  we  have  no  detailed 
information^  except  of  those  in  the  immediate  neighbourhood 
of  Kathmandu^  where  Sheopore,  on  the  watershed  between 
the  Gandak  and  the  Kosi^  is  upwards  of  10^000  feet.     On 
the  whole^   if  we  may  judge  firom  the  distribution  of  the 
rivers^  the  outer  mountains  of  Nipal  are  probably  less  ele- 
vated than  those  of  other  parts  of  the  Himalaya^  the  width 
of  the  river  basins  being  comparatively  great^  so  that  the 
boundary  ridges  ramify  repeatedly^  and  run  for  a  considerable 
length  without  much  increase  of  altitude.     In  eastern  Nipal 
the  outer  and  central  ranges  are  very  much  lower  than  those 
of  Sikkim^  and  the  open  valleys  and  low  mountains  of  central 
Nipal  indicate  that  the  same  is  the  case  there. 

The  climate  of  Nipal  has  been  discussed  with  that  of  the 
Himalaya  generally.  There  is  probably  a  somewhat  abrupt 
transition  from  the  humid  winter  of  Sikkim  to  the  drought 
which  prevails  at  that  season  in  the  western  Himalaya^  as  the 
proximity^  not  only  to  the  sea^  but  also  to  the  great  mass  of 
snow-clad  mountains  which  in  Sikkim  advances  to  within  sixty 
miles  of  the  plains^  is  no  doubt  the  cause  of  the  superabund- 
ance of  moisture  in  that  province.  We  may  therefore  expect 
to  find  all  the  eastern  or  humid  types  of  the  subtropical  Sik- 
kim flora  wanting  in  the  forest  between  Kathmandu  and  the 
Gangetic  plain.  Accordingly^  among  palms^  Areca  ffracHis 
and  disticha,  lAcuala  and  Caryota  have  disappeared^  and  one 
or  two  Calami,  Chanuerops,  Phcsnix  acaulis,  and  WaUidda 
alone  occur.     With  diminished  humidity  we  find  increased 
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-power,  to  which  the  open  nature  of  many  of  the  valleys 
mtribates  in  no  small  degree. 

Hie  principal  plants  of  the  tropical  zone  of  Nipal  belong  to 
a  less  hmnid  type  than  those  of  Sikkim,  and  are  abmidant  all 
oier  the  subtropical  mountains  of  India,  where  a  dry  and  wet 
nson  alternate.  The  commonest  trees  are  Moringa,  Ptctrafi" 
fin,  Bombcuc^  Vatica  robusta,  Buchanania,  Spondias,  Butea 
Jhndoia  and  parviflora,  Erythrina,  Acacia  Lebbek  and  stipu- 
hrii,  Bauhinia  purpurea  and  Vaklii,  Ventilago,  Conocarpua^ 
remttfui/ia,  Nauclea  cordifolia,  and  Ulmus  integrifolia. 

In  the  plain  of  Kathmandu,  which  is  elevated  4000  feet, 
die  groimd  is  in  a  great  measure  under  cultivation,  and  the 
hiDs  are  bare  of  trees.  The  vegetation  and  climate  are  there- 
fare  subtropical,  and  from  the  position  of  the  Kathmandu 
pilain,  close  to  the  ridge  of  the  spur  which  separates  the  ba- 
SDs  of  the  Gandak  and  Kosi,  its  mean  level  is  probably 
greater  than  that  of  many  of  the  valleys  of  both  rivers,  and 
of  the  ridges  which  separate  their  tributaries. 

In  the  temperate  flora  of  central  Nipal^  for  the  same  rea- 
son, the  Japanese  and  Malayan  types  are  much  fewer ;  En- 
tianihus,  Siachyurus,  Vaccinia^  Aucuba,  Helwingia,  several 
^My  and  Rhododendron  Dalhousue  and  Edgeworthii  being  all 
absent^  while  European  and  west  Himalayan  forms  which  are 
▼anting  in  Sikkim  make  their  appearance.  In  the  extreme 
east  of  Nipal,  in  the  valley  of  the  Tambar  river,  Rhododen- 
drons are  scarcely  less  abundant  than  in  Sikkim;  but  those 
of  the  temperate  zone  are  certainly  entirely  wanting  in  that 
part  of  central  Nipal  from  which  Dr.  Wallich  obtained  his 
ooDections^  with  the  exception  of  R,  arboreum,  which  is  found 
thronghout  the  whole  Himalaya,  iZ.  barbatum,  which  extends 
to  Enmaon,  and  R.  campanulatum,  which  is  a  subalpine  spe- 
cies. The  more  alpine  species  cannot  be  so  positively  affirmed 
to  be  absent,  but  it  is  highly,  probable  that  the  number  of 
species  is  not  great,  none  having  been  obtained  by  Dr.  Wal- 
lich's  collectors,  but  such  as  are  universally  distributed 
thronghout  the  Himalaya,     The  pines  are  the  same  as  those 
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of  Sikkim^  except  that  Pinus  excelsa  is  common^  aad  the 
larch  is  not  foand  west  of  the  Kosi. 

In  the  present  state  of  our  knowledge^  it  is  not  safe  to  in- 
stitute a  comparison  between  the  alpine  flora  of  Nipal  and 
that  of  Sikkim.     Wallich's  collections  show  us  that  the  spe- 
cies are  on  the  whole  the  same.     There  is  evidently  a  Tery 
gradual  change  as  we  advance  westward^  partly  owing,  it  may 
be  presumed,  to  increase  of  latitude  and  of  summer  drought, 
and  partly  to  more  obscure  causes  which  regulate  the  distri- 
bution of  plants.     The  elucidation  of  these  will,  we  trust,  be 
one  of  the  most  important  results  of  this  work  when  com- 
pleted, but  with  our  present  imperfect  knowledge  of  species 
the  subject  cannot  be  approached.     The  occurrence  of  Sibe- 
rian types  in  small  numbers  among  WaUicVs  alpine  plants 
shows  that  the  climate  to  the  North  becomes  at  last  arid, 
exactly  as  elsewhere  in  the  Himalaya. 

Though  unable  to  indicate  with  any  approach  to  precision 
the  number  of  Nipalese  genera  and  species  that  are  common 
to  the  Eastern  and  Western  Himalaya  respectively,  we  have 
collected  a  few  instances  of  Himalayan  species  that  we  be- 
lieve find  their  limits  in  NipaL  Of  these  the  majority  of  the 
Western  Himalayan  forms  that  advance  no  fturther  east  are 
of  European  and  Oriental  genera  or  even  species,  as : — 

CslthvL  pahistris.  Sosa  moschata. 

Delphinium  vegtitum.  Ulmus  campesiris. 

Crataegus  Pyraeantha. 

Others  are  more  peculiarly  Himalayan : — 

ChamflBrops  Martiana.  •       Potentilla  atro^anguinea. 
Quercus  lanata.  „         Nipaleiuig. 

Stranvffisia  fflaticescens.  Spiraa  KamUehatica. 

Bosa  Lyellii, 

Of  these  the  Stranvasia,  though  not  found  fiirther  eastward 
in  the  Himalaya,  occurs  in  the  Ebasia,  and  perhaps  the  Cha- 
rruBTops  may  be  the  same  as  the  Khasian  species.  The  Spir^ 
Kamtschatica  is  a  native  of  Eastern  Siberia. 

The  nimiber  of  Eastern  Himalayan  and  Khasian  forms  that 
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ajrance  no  further  to  the  westward  will,  we  do  not  doubt, 
poTO  very  much  larger,  as  the  following  list  of  species  al- 
Rady  identified  proves : — 


n 


n 


Aconitiun  palmatum, 
Muiglietia  intignis. 
Magnolia  sphenoearpa. 
BGchelia  exceUa, 

„        lanuginosa, 
Spluerostemina  elongatum. 
Stephania  hemandifolia: 
Berberis  Wallichiana. 

„        angulosa, 
Meconopsis  simplicifolia, 
Nipalensis. 
WallichiL 
CoTvdalis  jwncea, 
PjTus  Indica. 

„    foliolosa. 
Cotoneaster  rotundifolia. 
Eriobotrya  elUptica. 
Fhotmia  duhia. 

„        integrifolia. 
Bubus  rugosus, 

„      eal^cinus. 
Cerasos  rt{fa. 

„       acttminata. 
NeQlia  ihyrsijlora. 


Sanguisorba  deccmdra, 
Panax  Pseudo-ginseng, 
Hedera  polyacantha. 
Toricellia  Uliafolia, 
Wightia  gigantea, 
Schospfia  frctgrans. 
Gkultheria  fragrantissima. 
VienBformosa. 
Edgeworthia  Gardneri. 
Eriosolaena  Wallichii, 
Cinnamomum  ?  caudatum. 
Benzoin  Neesianum. 
Phoebe  paniculata. 
Tetranthera  sericea. 
elongata. 
ohlonga. 
Sphserocarya  edulis. 
Helicia  rohusta, 
Coryhis  Jeros, 
Quercus  serrata, 

Arcaula, 

lamellosa. 
Podocarpns  macrophglla. 
Lariz  Qriffithii. 


» 
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A  considerable  number  of  tropical  forms  also  creep  along 
the  base  of  the  Himalaya  as  far  west  as  the  valley  of  Nipal, 
vhich  have  not  been  collected  in  Kumaon  or  west  of  it,  as : — 

DiUenia  speciosa.  Parabsena  sagittata, 

„       aurea,  Gocculus  mollis, 

Saccopetalum  tomentosum.  Castanea  Indica, 

and  a  species  of  Calamus. 

Western  Himalaya, 
The  mean  elevation  of  the  western  Himalaya  is  not  mate- 
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rially  leas  than  that  of  the  eastern^  for  the  passes  over  the 
principal  chains  are  qnite  as  lofty^  though  none  of  the  peaks 
attain  the  extreme  altitnde  of  Eanchinjanga  or  Dhawala^ri. 
The  highest  mountain  west  of  Nipal  is  Nanda  Devi  in  Ku- 
maon^  25,750  feet,  but  there  are  many  peaks  above  20,000 
in  all  parts  of  the  range.  The  last  great  peak  is  Dayamar, 
north-west  of  Kashmir,  the  height  of  which  is  20,000  feet, 
beyond  which  the  chain  dips  rapidly  to  the  Indus. 

The  main  chain  of  the  western  Himalaya,  commencing  near 
the  great  peak  of  Kailas,  north  of  the  lake  Mansarowara.,  runs 
to  the  south  of  and  parallel  to  the  Indus,  which  it  separates 
first  from  the  Satlej,  then  from  the  Chenab,  and  latterly  from 
the  Jelam.  To  the  eastward  this  chain  is  entirely  Tibetan, 
but  north-west  of  Piti  it  separates  Lahul  and  Kishtwar  from 
the  Tibetan  districts  of  Parang  and  Zanskar;  still  further 
west  it  separates  Kashmir  from  Dras,  and  finally  terminates 
at  the  great  bend  of  the  river  Indus. 

The  primary  ramifications  of  the  main  chain  are  three  in 
number.  One  (the  Cis-Satlej  Himalaya)  is  given  off  close  to 
the  great  lakes,  and  separates  the  Satlej  basin  from  that  of 
the  Smges  and  its  triCries,  terminaing  in  the  plains  of 
Hindostan  near  Nahan.  A  second  (the  Cis-Chenab  Himalaya) 
branches  off  from  the  main  chain  near  the  lake  Chxmioreri  in 
Tibet,  and  separates  the  basin  of  the  Chenab  from  those  of 
the  Beas  and  Ravi,  terminating  in  the  plain  of  the  Panjab  a 
little  east  of  Jamu.  The  third  principal  branch  of  the  chaui 
separates  the  Chenab  from  the  Jelam. 

Our  knowledge  of  the  Western  Himalaya  is  so  much  more 
definite  than  that  which  we  possess  r^arding  Nipal  and  the 
eastern  provinces,  that  it  is  necessary  to  adopt  a  more  minute 
subdivision.  The  following  districts  will  be  frequently  referred 
to,  and  described  in  detail  at  a  friture  page : — 

1.  Kumaon. 

2.  Garhwal. 

3.  Simla;  including  Sirmur  and  Basehir  and  a  number  of 
petty  states,  extending  from  the  Jumna  to  the  Satlej. 
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4.  Knnawar;  the  upper  part  of  the  Satlej  basin  to  the  Ti- 
ketan  districts  of  Piti  and  Guge. 

5.  £ulu;  including  Mandi  and  other  petty  states  in  the 
hnsin  of  the  Beas. 

6.  Chamba;  the  basin  of  the  Ravi. 

7.  Lahul ;  the  highest  and  subtibetan  course  of  the  Chenab. 

8.  Xishtwar;  the  middle  part  of  the  Chenab  basin. 

9.  Jamu;  the  lower  part  of  the  Chenab  basin^  including 
Banahal. 

10.  Rajaori ;  the  states  between  Kashmir  and  the  plains. 

11.  Kashmir. 

12.  Hazara  or  Marri. 

In  consequence  of  the  increased  distance  from  the  sea^  and 
partly  also  from  the  great  obliquity  of  many  of  the  great 
moontain  ranges^  the  rain-fall  in  the  Western  Himalaya  is 
mnch  less  considerable  than  it  is  in  the  Central  and  Eastern. 
The  rain-fall  also  diminishes^  cteteris  paribus^  regularly  and 
gradually  from  east  to  west^  but  the  amount  varies  so  much 
with  local  circumstances  that^  unless  used  with  proper  cau- 
tion, absolute  numbers  are  apt  to  mislead.  Thus^  while  the 
arerage  rain-fall  at  Naini  Tal^  elevated  6500  feet  on  the  last 
spurs  of  the  Gagar  overhanging  the  plains  of  Rohilkhand, 
is  88  inches^  at  Almora^  elevated  5500  feet^  but  fifteen  miles 
farther  from  the  plains/  only  34  inches  fall.  The  fall  at  Naini 
Tal  may  however  be  compared  with  that  of  Dorjiling  (125 
inches),  for  in  both  these  localities  there  is  no  considerable 
amount  of  higher  land  interposed  between  them  and  the 
plains  of  India.  The  rain-fall  at  Masuri  and  at  Simla  is  ma- 
terially less. 

The  vegetation  of  the  Western  Himalaya  alters  with  the 
climate,  presenting  a  very  gradual  transition  from  the  flora 
of  Nipal  to  that  of  the  arid  Afghan  hills.  This  is  the  case 
equally  in  the  tropical,  temperate,  and  alpine  zones  of  vegeta- 
tion, and  in  the  interior  as  well  as  in  the  exterior  Himalaya. 

In  the  tropical  zone  of  Kumaon  a  dense  forest  skirts  the 
base  of  the  mountains,  corresponding  in  all  its  features  with 
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that  which  we  have  indicated  as  prevalent  in  similar  localities 
in  Nipal.     The  forest  is  most  luxuriant  where  the   highei 
mountains  overhang  the  plains^  and  becomes  stunted  or  dis- 
appears entirely  where  a  great  river  debouches  on  the  plain* 
In  Garhwal^  west  of  the  Ganges,  the  forest  which  skirts  the 
Siwalik  hills  is  less  extensive^  but  many  parts  of  the  Dehra 
Dhun  are  densely  wooded.  A  species  of  Calamus  which  grows 
in  its  jungles  marks  the  western  limit  of  that  genus  along^ 
the  Himalaya.     West  of  the  Jumna  the  vegetation  changes 
rather  suddenly.     A  similar  change  has  already  been  indi- 
cated at  the  same  place  in  the  plain's  vegetation  (page  161), 
but  the  forest  belt  close  to  the  mountains^  being  always  more 
humid  than  the  plain  at  a  distance  from  them,  their  vegeta- 
tion is  never  the  same.     The  gigantic  Bombax,  and  the  lofty 
trees  of  Nauclea,  LagerstroBmia,  Conocarpus,  Terminalia^  Ster- 
cidia,  and  others,  and  the  scandent  species  of  Butea,  Bauhinia^ 
Millettia,  VerUiUmo,  etc.,  have  however  disappeared,  and  spi- 
nous bushes  or  stunted  trees  of  Zizypkus  Jujuba,  Butea  fron^ 
dosay  Cassia  Fistula,  Acacia  Arabica  and  Catechu,  form  the 
greater  part  of  the  jungle,  mixed  with  Diospyros  cordifoUa, 
Adhatoda  Vasica,  and  Isora  coryltfoUa.   In  the  extreme  west. 
Acacia  modesta  becomes  very  abundant,  and  beyond  the  Je- 
lam  the  flora  is  identical  with  that  of  the  lower  Afghan  hills. 
The  tropical  vegetation  advances  far  within  the  mountains, 
ascending  the  valleys  of  the  great  rivers,  and  corresponding 
in  character  with  the  forest  belt  without,  but  often  rather 
drier.     In  eastern  Kumaon  the  humid  valley  of  the  Sarju  is 
filled  with  dense  forest.     The  curious  palm  fVaUichia  obiongi- 
folia  has  there  its  western  limit,  and  a  pepper,  a  Pothas,  an 
arborescent  Aralia,  and  a  few  other  plants  indicative  of  hu- 
midity, still  linger  in  its  recesses.     The  valley  of  the  Granges 
is  much  drier  and  contains  little  forest,  and  the  tropical  por- 
tions of  the  Jumna  and  the  Satlej  are  quite  bare.     In  tk 
Satlej  valley,  Afghan  forms,  luiknown  further  east,  begin  to 
make  their  appearance, — Paliurus  and  Olea  cuspidata  being 
the  most  conspicuous.     To  these  are  added,  in  the  Chenab 
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mll^,  Aeaeia  modesta,  Zizyphus  Lotus,  and  a  spiny  Celastrus, 
ddeh  west  of  the  Jelam  form  the  great  mass  of  the  tropical 
Rfetation.  Of  tropical  firuits^  the  orange  and  plantain  are 
odtivated  in  all  the  hot  valleys  of  the  Panjab  Himalaya ;  and 
Ae  inaiigo  extends  to  the  Indus^  and  perhaps  beyond  it.  The 
|Bttegranate^  both  wild  and  cultiTated^  is  abundant  in  the  sub- 
toofneal  jungles^  even  as  far  west  as  Lower  Kishtwar. 

In  the  temperate  zone  of  the  outer  Western  Himalaya^  the 
eommonest  trees  of  the  drier  exposures  are  KkododeTidron  ar^ 
hrciBH,  Andrwneda  walifolia,  Quercua  incana  and  dilaiaia ; 
and  the  prevailing  shrubs  are  species  of  Berberis,  Rosa,  Spt- 
f»a,  Itttbiu.  All  of  these  occur  throughout  the  whole  of  the 
chain  fiom  Kumaon  to  the  Indus^  but  to  the  westward  they 
nem  restricted  within  gradually  narrower  limits^  and  in  the 
cxtreHie  west  are  found  only  in  moist  and  shady  woods^  which 
ID  Kumaon  and  Ghurhwal  they  carefully  avoid.  To  the  east- 
VBid  they  are  accompanied  by  many  other  trees  which  gra- 
ioally  disappear :  thus  Qutercus  lanaia  and  Betula  cylindro- 
9kchfa  are  not  found  west  of  the  Ganges^  and  Carpinus  vu 
^nea  has  not  been  observed  west  of  the  Satlej. 

In  the  valleys  of  the  temperate  zone  and  on  the  lower 
fiopdR  of  the  hills  the  forest  is  usually  very  different :  Celiis, 
Abmsy  Populua  ciHata,  PrunuB  Padus,  jEsctUtts,  and  two  spe- 
oes  of  Acer  are  common  trees  as  far  west  as  the  Jelam^  or 
pcduips  the  Indus.  Most  oi  them  indeed  seem  to  occur  in 
the  humid  forests  of  the  Hindu  Kiish^  north  of  Jelalabad. 
B^hamia  fl<mbunda  and  a  Hydrangea  extend  from  the  East* 
em  Himalaya  as  far  as  the  Satleg^  but  have  not  been  found 
toher  west;  and  many  species  of  Lauracea  advance  to  the 
Indus. 

'Fhe  influence  of  climate  is  much  more  perceptible  on  the 
Wbaoeous  vegetation  of  the  temperate  region^  and  especially 
^  the  annual  plants  which  spring  up  during  the  rainy  season^ 
&m  on  the  trees  and  larger  shrubs^  which  may  be  presumed 
^  have  greater  powers  of  resistance.  Hence  the  Sciiaminea, 
^phytical  and  terrestrial  Orchid€€B,  Aracea,  Cyrtandracea, 
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MelastomcicetB,  and  Begonia,  which  form  so  oonspicaonB  a 
part  of  the  v^etation  of  the  humid  eastern  Himalaya,  occur 
in  very  small  numbers  in  Kumaon^  rapidly  diminish  to  the 
westward^  and  scarcely  extend  beyond  the  Satlej.  StreptoU^ 
rion  and  AdenocauUm,  two  of  Mr.  Edgeworth's  most  remark* 
able  discoveries  in  the  Simla  Himalaya,  which  there  find  their 
western  limits  are  in  like  manner  Sikkim  forms.  Balanophora 
also  extends  west  as  £Eur  as  the  Satlej^  while  Colquhonma  and 
Heterophragma  have  not  been  found  west  of  Kumaon. 

The  cultivation  of  firuit-trees  affords  a  remarkable  exempli- 
fication of  the  diflference  between  the  climate  of  the  Eastern 
and  Western  Himalaya.     In  Sikkim  no  European  fruit  of 
any  kind^  save  the  strawberry^  comes  to  perfection ;  even  the 
peach,  the  only  commonly  cultivated  tree,  does  not  ripen 
its  fruit,  and  the  apricot,  the  most  abundant  Western  Hi- 
malayan fruit,  is  unknown.     In  central  Nipal,  apples,  figs, 
peaches,  quinces,  and  apricots,  all  ripen,  but  hardly  arrive  at 
perfection.     Towards  the  interior  of  Kumaon  apricots  and 
all  the  above  fruits  become  abundant,  with  the  pear  and 
cherry;   and  from  Kumaon  westward,  vineyards  and  large 
orchards  form  a  conspicuous  feature  in  the  scenery  of  all 
interior  temperate  valleys. 

Of  the  cerealia.  Wheat  and  Barley  ai^  the  staple  crops  (as 
throughout  Northern  India) ;  the  various  millets  and  rice 
are  however  cultivated  in  hot  valleys  at  all  elevations  below 
5-6000  feet,  with  occasionally  maize  and  sugar-cane.  Buck- 
wheat is  grown  at  5-8000  feet,  and  the  various  Amaranthacea 
of  the  Eastern  Himalaya  extend  also  to  the  Western.  The 
cultivation  of  Tea  on  the  slopes  of  the  outer  ranges  of  Ku- 
maon and  Kulu  appears  to  be  increasing  with  great  rapidity^ 
and  promises  to  be  eminently  successful. 

The  coniferous  trees  which  are  common  to  the  Eastera 
and  the  Western  Himalaya  are — 1.  Pinm  longifotia,  which  is 
found  on  drier  exposures  from  7000  as  low  as  2000  feet, 
and  extends  to  the  mountains  of  Hindu  Kiish.  2.  P«  eaeelsa, 
which  occurs  in  all  parts  of  the  Himalaya  (except  Sikkim), 
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»  wdl  as  in  Balti  (in  Western  Tibet)  and  in  Afghanistan. 
I.  Abies  SmiiMana,  which  also  inhabits  all  parts  of  the  Hima- 
li^  extending  into  Afghanistan.  4.  A,  Brunaniana,  which 
a  not  foond  further  west  than  the  upper  part  of  the  valley 
rf  the  Kali^  in  Eastern  Kumaon.  5.  Picea  Webbiana,  the 
■ost  alpine  of  all  the  species  which  ranges  from  Bhotan  to 
tashmiT :  it  covers  the  mountains^  between  8000  and  12^000 
fcet,  with  a  sombre  forest,  appearing  equally  at  home  in 
^  humid  climate  of  Sikkim  and  on  the  arid  mountains  of 
Upper  Kmiawar.  6.  Jumpenia  recurva.  7.  /.  fVallichiana. 
S.  /.  eseceba.  9.  Towns  baccata.  The  two  first  of  the  junipers^ 
lod  the  yew^  are  found  in  all  parts  of  the  Himalaya. 

Two  species  only  are  confined  to  the  Eastern  Himalaya^ 
namdy^  Larix  GriffitJm  and  Podocarpus  macrophylla;  but 
PisMs  Sinensis,  so  common  in  Khasia^  will  perhaps  prove  to 
^  a  native  of  Eastern  Bhotan.  The  Western  Himalaya  has 
four  species  which  are  not  found  in  Nipal  or  the  Eastern 
Himalaya.  These  are — 1.  Pinus  Gerardiana,  a  native  of 
A%IiaDiatan,  of  Hasora,  north  of  Kashmir,  and  of  the  drier 
valleys  of  the  Himalaya  as  far  as  the  Satlej.  2.  Cedrus 
Deodara,  which  is  scarcely  indigenous  in  Eastern  Kumaon, 
>nd  ranges  firom  Garhwal  to  Afghanistan.  The  deodar  is 
dosely  allied  to,  if  not  identical  with  the  cedar  of  Lebanon, 
vhich  extends  from  Syria  and  the  Taurus  to  the  Atlas  moun- 
tains. 3.  Cupressus  torulosa,  which  is  probably  the  wild  state 
of  the  common  cypress;  it  is  a  rare  plant  in  the  Himalaya, 
but  is  found  at  Niti,  near  Simla,  and  at  Naini  Tal,  and  may 
pcrliaps  occur  in  Western  Nipal.  4.  Jumperus  communis, 
fowd  in  all  the  drier  parts  of  the  chain  from  A%hanistan 
>Qd  Kashmir  to  Kumaon. 

There  is  no  abrupt  transition  from  the  flora  of  the  outer 
Operate  Himalaya  to  that  of  the  interior.  The  amount  of 
Kon-fall  diminishes  very  gradually  as  we  ascend  the  great  val- 
leys, and  the  diminution  of  humidity  is  accompanied  by  the 
appearance  of  new  types  of  vegetation.  This  transition  is 
roost  observable  in  the  Satlej  and  Chenab  valleys,  which  lie  so 
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obliquely  to  the  axis  of  the  chain  that  they  have  a  long  course 
through  a  moderately  dry  climate.  The  Talleys  of  the  other 
rivers  (except  the  Jelam)  are  much  more  perpendicular  to 
the  axis^  and  the  humid  vegetation  passes  ahnost  immediately 
into  an  alpine  and  Tibetan  flora^  without  the  intervention  of 
a  dry  temperate  flora. 

It  must  not  be  supposed  that  the  v^etation  of  the  interior 
temperate  Himalaya  is  altogether^  or  even  in  a  great  mea.sure^ 
different  from  that  of  the  outer  ranges.  A  very  lai^e  propor- 
tion of  the  species  is  the  same  throughout  both  regions,  oon. 
sisting  of  western  forms^  to  winch  even  heavy  rain  at  one  sea- 
son is  not  injurious  so  long  as  a  great  portion  of  the  year  is 
dry^  but  whose  progress  to  the  east  is  stopped  as  soon  as  the 
humidity  becomes  permanent.  The  rains^  v^etation  of  the 
outer  mountains  is^  however^  entirely  absent  from  the  inte- 
rior^ and  its  place  is  taken  by  such  Tibetan  forms  as  are  not 
entirely  intolerant  of  moisture.  The  presence  of  Pinus  Ge- 
rardiana,  Ephedra^  Querctts  Ilex,  Ribes  Grosstdaria,  and  Dian- 
thtis,  may  be  considered  as  indicating  that  the  rains  are  very 
trifling  in  amount  in  average  seasons.  Firms  longifoUa  disap- 
pears^ with  Rhododendron  arboreum  and  its  associated  plants ; 
but  all  the  other  pines  continue  to  the  upper  limit  of  trees,  or 
to  the  borders  of  Tibet.  The  cultivation  of  the  vine  is  only 
carried  on  in  this  inner  region^  the  rainy  season  of  the  outer 
mountains  preventing  the  ripening  of  grapes. 

West  of  the  Ravi  the  rain-fall  has  so  much  lessened  even  on 
the  outer  hills^  that  it  is  only  on  the  first  range  which  rises 
into  the  temperate  zone^  that  the  normal  West  Himalayan 
vegetation  {Querciis  incana,  etc.)  occurs ;  while  the  valleys  im- 
mediately north  of  it^  when  sheltered  by  hills  rising  conti- 
nuously to  9000  or  10^000  feet^  present  many  of  the  features 
characteristic  of  the  interior  Himalaya.  The  presence  or  ab- 
sence of  Quercus  incana,  Rhododendron  arboreum,  and  Andro- 
meda ovalifolia,  on  the  one  hand,  and  of  Pmus  Oerardiana 
and  Ephedra  on  the  othcr^  may  be  regarded  as  a  fair  criterion 
of  the  two  extreme  climates ;  but  there  are  many  valleys  in 
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the  extreme  west  from  which  both  classes  of  plants  are  ab- 
sent, or  in  which  these  exterior  Himalayan  trees  are  found 
iloD^  with  forms  common  in  Knnawar  and  Kishtwar.  Fo- 
ikeryiUa  moolucrata  (first  observed  by  Falconer^  in  Kashmir) 
ii  a  cnrions  instance  of  a  tree  plentiful  in  all  parts  of  the 
tonperate  zone,  from  Kashmir  to  the  Ravi^  but  not  found 
iivUiereast. 

The  alpine  flora  of  the  Western  Himalaya  presents  the 
«megradnal  transition  from  humid  and  eastern  types  to  the 
characteristic  forms  of  Western  Asia^  which  we  have  ob- 
lerved  in  the  tropical  and  temperate  zones.  The  mountains 
of  Eastern  Kumaon  are  rich  in  beautiful  Nipal  forms,  such  as 
Cifmwnt1m$y  MeconopMy  CodonopsiSy  various  gentians,  saxi- 
fruges,  and  many  others  J  but  their  number  rapidly  diminishes 
»  we  advance  westward,  and  the  vegetation  of  the  higher 
Alps  of  Kashmir  is  almost  identical  even  in  species  with  that 
of  the  mountains  of  Afghanistan,  Persia,  and  Siberia. 

For  our  earliest  knowledge  of  the  vegetation  of  the  Western 
Himalava  we  are  indebted  to  Dr.  Govan,  who  seems  to  have 
explored  some  parts  of  Sirmur  and  Oarhwal,  and  to  General 
Hardwieke,  who  travelled  in  Garhwal  and  communicated  plants 
to  Boxbui^h  and  Wallich.  The  Wallichian  Herbarium  con- 
tains specimens  from  both  these  travellers,  and  also  from 
the  Gerards,  who  collected  in  the  Simla  hills  and  in  Kunawar. 
Dr.  Wallich's  travels  extended  only  to  Hardwar  and  Dehra 
Dhun,  but  he  also  distributed  extensive  collections  made  in 
the  interior  of  Kumaon  by  Blinkworth  and  others. 

The  list  of  botanists  who  have  investigated  the  flora  of  the 
Western  Himalaya^  includes  the  names  of  Boyle,  Jacquemont, 
Falconer,  Griffith,  Munro,  Edgeworth,  Madden,  Strachey, 
Winterbottom,  and  Fleming ;  but  we  have  already  (pp.  CO- 
JO)  Altered  into  such  details  regarding  their  labours,  as  to 
render  it  unnecessary  to  dwell  upon  them  here.  Mr.  Edge- 
worth  collected  in  Kumaon,  Gurhwal,  Simla,  and  Kunawar, 
and  he  has  recently  commimicated  to  the  Hookerian  Her- 
barium a  valuable  set  of  plants  from  Chamba  and  Kulu,  and 
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an  interesting  collection  made  by  Captain  Hay  in  the  little 
known  district  of  Lahul. 

The  botanical  provinces  of  the  Western  Himalaya  may  be 
divided  into  two  principal  groups^  characterized  both  by  their 
climate  and  geographical  position.  Of  these^  the  first  gronp 
consists  of  seven  provinces,  all  bounded  on  the  south  by  the 
plains  of  India,  and  through  which  the  Himalayan  rivers  that 
water  them  flow  in  a  direction  at  right  angles  to  the  course  of 
the  mountains.  The  second  group  of  provinces  consists  of 
five  beyond  the  Satlej,  most  of  which  lie  to  the  northward 
of  the  first  group,  and  follow  a  line  parallel  to  them.  These 
are  the  upper  valleys  of  some  of  the  same  rivers  as  flow 
through  the  first  group  of  provinces,  and  owe  their  existence 
as  distinct  regions  in  physical  geography  to  the  fact  elsewhere 
indicated  (page  168),  that  the  courses  of  the  upper  parts  of 
the  larger  rivers  of  the  Western  Himalaya  are  parallel  to  the 
axis  of  the  chain. 

The  great  elevations  of  the  secondary  chains  (or  spurs  of 
the  main  chain)  that  divide  the  upper  group  of  provinces 
firom  the  lower,  forming  the  southern  boundary  of  the  upper, 
prevents  the  access  of  humid  Aidnds  to  them,  which,  together 
with  the  greater  elevation  of  their  valleys,  makes  their  climate 
very  different. 

It  is  to  be  borne  in  mind  that  the  necessity  of  thus  dividing 
the  North-western  Himalaya  beyond  the  Satlej  into  two  pa- 
rallel lines  of  provinces  does  not  indicate  any  great  difference 
between  this  part  of  the  Himalaya  and  that  to  the  eastward; 
for,  as  we  have  repeatedly  remarked,  the  heads  of  all  the 
larger  Himalayan  rivers  are  in  an  arid  climate.  The  upper 
valleys  of  most  of  these  rivers  are  too  small  to  constitute  pro- 
vinces, but  it  cannot  be  doubted  that  when  the  physical  fea- 
tures of  such  large  rivers  as  the  Subansiri,  Aran,  etc.,  come  to 
be  explored,  their  upper  valleys  will  be  fotmd  to  constitute 
provinces  with  a  climate  and  vegetation  intermediate  in  cha- 
racter between  those  of  the  Himalaya  and  Tibet. 
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The  two  groups  of  provinces  of  the  Western  Himalaya  we 


fRypoeeare : — 

Fint  Gbonp. 

1.  Eumaon. 

2.  Garhwal. 

3.  Simla. 
4  Kulu. 

5.  Chamba. 

6.  Jamu. 

7.  Bajaori. 


Second  Gboup. 

8.  Eunawar  (north  of  Simla) . 

9.  Lahul  (north  of  Knlu) . 

10.  Kishtwar  (north  of  Chamba 

and  Jamu) . 

11.  Kashmir  (north  of  Raj  aori). 

12.  Marri  (between  the  Jelam 

and  Indus) . 


The  observations  we  have  to  offer  upon  the  vegetation  of 
theae  are  very  firagmentary^  as  the  majority  of  the  natural 
orienhave  still  to  be  worked  out;  we  shall  however  endea- 
vour, after  describing  the  physical  features  of  each^  to  give  as 
many  examples  as  we  can  of  the  peculiarities  of  their  floras^ 
as  win  show  the  importance  of  the  study  and  the  means  of 
prosecuting  it.  Their  complete  elucidation  must  be  left  for 
local  botanists. 


1.    KUMAON. 

Kumaon^  as  at  present  limited^  is  bounded  on  the  east  by 
the  Kali^  separating  it  from  Nipal ;  on  the  west  by  the  Alak- 
nanda  branch  of  the  Ganges^  and  its  western  feeder^  the 
Mandakni ;  on  the  north  by  the  axis  of  the  Cis-Satlej  Hima- 
laya, and  on  the  south  by  the  upper  Oangetic  plain.  The 
elevation  of  the  Tend  at  its  base  varies  from  600  to  1000 
feet ;  the  mountains  of  the  outer  ranges  rise  to  7000  in  many 
places^  and  in  the  interior  attain  10^000^  while  still  further 
north  many  rise  above  20,000^  and  a  few  above  24^000  feet. 
The  loftiest^  as  elsewhere  in  the  Himalaya^  are  never  on  the 
axis  of  the  chain^  which  is  still  further  norths  and  whose  great 
mean  elevation  may  be  judged  of  from  that  of  the  passes  over 
it.  Of  these^  proceeding  from  the  eastward^  the  Lankpya 
Pass  is  18,000  feet,  the  Lakhur  18,400,  the  Balch  17,700, 
the  Niti  16,800,  and  the  Mana  18,760.    Almora,  the  capital 
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of  the  province^  is  elevated  5500  feet,  the  lake  of  Naini-tal 
6500,  of  Bhim-tal  4000.  Binsar,  a  moimtaiii  of  the  interior 
region  and  a  well  known  botanical  station,  is  elevated,  we 
believe,  about  7500. 

For  further  particulars  we  must  refer  to  Captain  B.  Stra- 
chey^s  account  of  the  provinces  of  Kumaon  and  Garhwal  in  the 
Journal  of  the  G^graphical  Society  of  London  (May,  1851) . 

The  vegetation  of  Kumaon  appears  to  afford  rather  a  rapid 
transition  firom  the  humidity  of  Nipal  to  the  drier  provinces 
further  west.  Its  flora,  according  to  Strachey's  and  Winter- 
bottom^s  excellent  collections,  includes  folly  two  thousand 
flowering  plants, — a  much  larger  number  than  are  to  be  found 
in  an  equal  area  anywhere  to  the  westward,  though  consider- 
ably fewer  than  to  the  eastward. 

Amongst  the  natural  orders  we  have  examined  in  detail^ 
the  following  species  find  their  eastern  limit  in  Kumaon,  so 
far  as  is  at  present  known : — 

Thaiictr^lm  pauciflorum,  CorydaliB  Govaniana. 
Oxygrapbis  poh/petala,  „       Jlahellata. 

SonunculuB  hirtelltts.  Pyrus  haccata. 

„  arvevms.  'Bjo^  pimpinelUefolia. 

TroUius  acaulis,  Bubus  saxatilis, 

Aquilegia  vulgaris,  Potentilla  alpestris. 

Delphinium  denudatum.  Qexun  wrhanum. 


ineanum.  Spiraea  sarhifolia, 

ranunculifoUum,  Daphne  oleoides. 


JBjufhmirianum.  Geltis  eriocarpa. 

Aconitum  Lycoctonum.  Coiylus  Columa. 

„         heterophyllum.  Quercus  lanata. 

PsBonia  officinalis.  Cedrus  Deodara, 

Papaver  dubium.  Cupressus  torulosa. 

Meconopsis  aeuleata.  Juniperus  communis. 

Of   Eastern  Himalayan  plants  which  have  not  hitherto 
been  traced  to  the  westward  of  Kumaon  there  are : — 

Clematis  grewiaflora,  Thalictrum  elegans. 

y,        acuminata,  „         gjgphocarpum. 
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llialictram  Punduanum, 
Qxjgrapbis  ^laeialig, 
JitaxmcfikiBflaeeidus, 
Ttol^xiB  pumilus. 
Magnolia  Champaea. 
Ificbelia  Xi^cpa, 
MHiusa  velutina. 
QtioA  parviflora, 
Coijd&lis  charaphylla. 
Bubua  reticulatus, 
panictdatu8. 
pedtmcularig, 
Potentilla  polyphylla. 
„        mananihag, 
CetmiA  ytpalensis. 
Hedera  serrata. 

„      (Bsculifolia. 

r,      terehmihacea. 

„      paraHtica, 


n 


n 


Aralia  Legehenaultii. 
'PvDXX.firagrana, 
Olax  nana, 

Camphora  gUmdM\fera. 
'Phceibe  pallida. 

ff      laneeolata. 
Lits89a  lanuffino9a, 
Dodecadenia  ^andijlora. 
Daplmidium  ptOcherrimm. 

„  lifarium, 

Goughia  Himalengis, 
Henslovia  heterantha,  Bl. 
Salix  Lmdleyana. 
EliBagnuB  ewnferta, 
GarpinuB  vimindlu, 
Castanea  tribuloides. 
Abies  Bnmoniana, 
Wallichia  obhngifolia, 
ChamaBrops  Martiana. 


2.  Oarhwal. 

This  pioyince^  which  is  bounded  on  the  west  by  the  Tons^ 
presents  a  continuation  of  the  physical  features  of  Kumaon^ 
Aongh  it  is  on  the  whole  a  less  elevated  country^  and  con- 
nsts  chiefly  of  the  basins  of  the  Bhagiratti  and  Jumna  rivers. 
Its  comparatively  short  northern  frontier  is  formed  by  the 
continuation  of  the  Cis-Satlej  chain^  and^  judging  fix)m  the 
elevation  of  the  principal  passes  (15,000  to  16,000  feet),  its 
inean  elevation  is  not  much  less  than  Kumaon.  The  level  of 
ike  plains  at  the  foot  of  the  hills  is  1000  feet,  both  at  Hard* 
war  and  Saharunpore,  and  of  the  Dehra  Dhun,  within  the  first 
nnge  of  hills,  2300  at  the  village  of  Dehra.  The  station  of 
MaBori  is  7000  feet;  Kedamath,  a  well-known  botanical  sta- 
tion in  the  interior,  is  11,800;  the  valley  of  the  Bhagiratti 
at  Tirhi,  2300;  and  Ehalsa,  at  the  junction  of  the  Tons  and 
Jumna,  is  only  1700.     There  are  few  plants  common  to  Ku- 

2d 
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iimaon  and  Garhwal  that  are  not  also  found  in  Simla;  thoee 
that  haye  hitherto  ocenrred  to  us  are — 

Delphinium  caruletm.  Stranv^sia  ^laucegeens, 

Clematia  Nipalensis.  Bosa  serieea. 

Acomtum  ferox,  Bubus  hiflorus, 
Berberis  tmbellata.  „      alpeHris. 

Gaultheria  repens  (nummularia,  ,,      nutans, 

Don).  Potentilla  micraphylla. 

Monotropa  imiflora,  Hedera  tomentosa. 

Pieris  mllosa.  Cinnamomum  albi/lorum, 

Celtis  Boxhurghii,  Tetranthera  Boxburghii, 
Antidesma  diandrum.  ,,  monopetala. 

Of  Western  Himalayan  plants  that  have  not  been  recorded 
as  natives  of  Eumaon^  but  are  natives  of  Gkffhwal^  there  are- 
Clematis  grata.  CoTydaHs  erithmifolia. 
Berberis  Lgcium.                             Cotoneaster  vulgaris, 

3.  Simla. 

We  have  applied  the  name  (already  well  known  to  botanists) 
of  Simla  to  the  whole  district  west  of  the  Tons  and  east  of 
the  Satlej,  including  Basehir,  Sirmur,  and  numerous  petty 
states.  It  is  composed  principally  of  ranges  given  off  from 
the  rapidly  declining  Cis-Satlej  branch  of  the  Himalaya  chain, 
which  sweeps  to  the  southward  and  westward^  between  the 
valleys  of  the  Satlej  and  Tons.  The  axis  of  this  chain^  at  the 
northern  boundary  of  Simla,  separates  that  province  from 
Eunawar,  and  is  crossed  by  the  Burenda  and  Shatul  passes, 
which  being  respectively  15,179  and  15,560  feet,  indicate  an 
elevation  of  the  axis  scarcely  lower  than  in  Gurhwal. 

The  plains  at  the  foot  of  the  Simla  hills  attain  1000  feet 
elevation,  and  the  outer  rangjes  are  lower  than  those  of  Grarh- 
wal  and  Kumaon.  Rupar,  close  to  the  Satlej  amongst  the 
outer  hiUs,  is  under  1000  feet ;  Sabathu,  a  little  further  in,  is 
4200 ;  Kassowlee  6500. 

At  Simla,  which  is  situated  on  the  main  (Cis-Satlej)  chain, 
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Ae  deration  of  the  latter  is  7000-8000  feet ;  a  little  farther 
larth  it  rises  at  Nagkimda  to  9300,  and  to  10,700  at  the  Peak 
of  Eatto.  Chor  mountain,  situated  on  a  branch  of  the  main 
diain,  only  thirty  miles  firom  the  plains,  and  a  well  known 
botanical  habitat,  is  12,100  feet,  and  is  one  of  the  most  re- 
markable isolated  peaks  in  the  Himalaya.  The  bed  of  the 
Satlej  is  everywhere  very  low,  being  at  Belaspur  1500,  and  at 
Bampnr  3300  feet. 

The  flora  of  Simla  may  be  considered  as  exceedingly  well 
known;  it  presents  a  considerable  proportion  of  Eastern 
Himalayan  plants  that  do  not  appear  to  cross  the  Satlej 
basin,  and  a  smaller  one  proportionally  of  western  species  not 
faond  in  Garhwal. 

Western  Species, 
Thalictmm  pedunctdatum.  Adonis  astivalis. 

^Eastern  Species. 


Clematis  nutans. 
Thalictrum  rostellatum* 
BanuncnluB  diffusus. 
Belphinimn  vestitum. 
Sphsrostemma  grtmdiflorum. 
Stephania  rotunda, 
HoUbollia  latifolia, 
IMcentra  Boylei. 
BenthaQiia^a^(/^a. 
Daphne  papyracea. 


Antidesma  paniculatum. 
Betula  cylvndrostachya. 
Alnus  Nipalensis, 
Myrica  sapida. 
Cupressus  torulosa. 
Potentilla  fulgens, 

leucanotha. 

Kleiniana. 
Sibbaldia  potentUloides, 
Sieversia  elata. 
Cerasus  Puddum, 


» 


w 


OayriB  arborea. 

In  the  tropical  valley  of  the  Satlej  the  vegetation  resembles 
that  of  the  outer  hills,  and  dry  country  forms  predominate,  as 
Cokbrookiaj  RcBitlera,  and  Euphorbia  pentagona ;  whilst  Bam- 
boos, Butea,  ^gle  Marmelos,  Moringapterygosperma,  Capparis 
fepiaria,  and  Calotropis,  seem  altogether  absent,  or  are  very 


rare. 


4.  KuLu. 
This  province  consists  of  the  mountain  basin  of  the  Beas, 
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and  the  west  bonk  of  the  Satlej,  and  may  be  made  to  include 
the  subtropical  districts  of  Mandi  and  Suket^  Nadaon  and 
Kangra.  It  presents  no  features  not  common  to  Chamba,  the 
next  succeeding  province  to  the  north-west.  Snltanpur,  the 
capital^  is  5000  feet.  Kangra  Fort^  situated  a  short  way 
within  the  outer  ranges^  is  a  British  station^  and  the  hills 
around  it  are  extensively  planted  with  tea.  Dharmsala^ 
above  Kangra^  is  a  sanitarium^  elevated  about  6000  feet.  The 
chain  bounding  the  Sadej  on  the  west  is  considerably  higher 
than  that  on  its  east  bank^  and  is  crossed  into  Suket  by  the 
Jalauri  Pass^  elevated  12^000  feet. 

Mr.  Edgeworth  is  the  only  botanist  who  has  investigated 
the  flora  of  this  province^  and  he  has  (since  the  printing  of 
p.  70  of  this  Essay)  communicated  a  valuable  collection  to 
Sir  W.  Hooker's  Herbarium. 

5.  Chamba. 

Chamba^  the  next  province  to  Kulu^  is  altogether  like  it  in 
physical  features^  and  consists  of  the  mountain  basin  of  the 
Ravi.  It  has  been  traversed  by  Dr.  Thomson^  who  entered  it 
fipom  the  north-west,  by  the  Padri  Pass,  elevated  11,000  feet, 
oyer  the  chain  dividing  it  from  Jamu ;  thence  he  descended 
to  the  Ravi,  in  the  centre  of  the  province,  where  its  bed  is 
elevated  less  than  5000  feet ;  and  travelling  northward,  left 
it  by  the  Sach  Pass,  elevated  14,800  feet,  over  the  range  divi- 
ding it  from  Kishtwar. 

The  vegetation  of  Chamba  appears  to  present  few  peculia- 
rities, amongst  which  we  may  notice  the  appearance  of  Cra- 
tagus  OxyacanthOy  which  here  finds  its  eastern  limit ;  LUsaa 
consimUia,  Rhododendron  lepidotum,  and  Sibbaldia  purpurea 
have  not  hitherto  been  detected'  further  to  the  west.  Fotker- 
ffilla  involucrata  is  a  curious  example  of  a  plant  suddenly 
appearing  most  abundantly,  and  continuing  so  for  several 
provinces  to  the  westward. 
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6.  Jamu. 

Under  this  name  we  include  the  lower  part  of  the  Chenab 
iMBey,  to  the  plains  of  the  Fanjab^  Banahal  on  the  southern 
abpes  of  the  chain  bounding  Kashmir  on  the  souths  Badarwar 
CD  the  confines  of  Chamba  to  the  east ;  whilst  to  the  norths 
tins  proyince  passes  into  that  of  Kishtwar^  which  may  be  said 
to  commence  where  the  course  of  the  Chenab  changes  from 
Bfirth-west  to  south-west.  Though  probably  differing  little 
in  physical  features  from  Chamba  on  the  east^  it  is  known 
much  better^  from  having  been  traversed  in  several  directions 
I7  botanists. 

The  bounding  mountains  of  Jamu  attain  an  average  ele- 
ction of  12-14,000  feet ;  the  Banahal  Pass  to  Kashmir  is 
10^000  feet;  that  of  Padri  into  Chamba  has  ahready  been 
gi?en  as  11,000  feet ;  the  bed  of  the  Chenab  is  a  little  above 
1000  feet  near  Jamu,  and  that  town  itself  is  1500  feet. 

The  outer  ranges  of  sandstone  hills  rise  gradually  from  the 
plains  of  the  Panjab  (elevated  1000  feet),  and  are  covered  with 
aloofle  scrub  of  tropical,  dry  country,  both  eastern  and  western 
fonns,  as  Dodaruea,  Roettkra,  Rondeletia,  Phcsmx  sylvestriSj 
Pmu8  Umgifolia,  Solanum  Jacquitd,  Sissoo,  Celastrus,  Zizyphua, 
Mango  and  Pepul,  Cassia  Fistula,  Bhus,  Salix  tetrasperma, 
Coriaria,  Bauhirda  VahlU,  Euphorbia  pentagona,  Cocculus 
hxurifolius.  In  the  temperate  region,  the  prevalent  Hima- 
layan forms  of  Simla  appear  in  much  reduced  numbers,  with 
Fothergilla,  Quercus  incana,  Andromeda  ovalifolia,  Rhododen- 
dron campanulatum,  and  Sabia  campanulata.  Besides  these, 
Quercus  dUatata,  Q,  semecarpifolia,  and  RJiododendron  arho- 
reunij  which  hardly  occur  further  west  and  do  not  enter  Kash- 
mir, are  all  found  in  Jamu. 

Of  plants  which  probably  do  not  occur  much,  if  at  all,  fur- 
ther west  than  the  Jamu  hills,  are — 

Bhododendron  cofupanulatum.      Phoenix  sylvestris, 

„  arhoretm,  Prinsepia  utilis, 

Gualtheria  trichophylla.  Eubu8^i;i^. 
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EubuB  purpureu9.  Spirsa  hetvlUrfolia. 

y,       maculentus,  „      chamadrifoKa. 

Potentilla  atro-aanguinea.  „      sorhifolia. 

Of  the  western  forms  not  hitherto  collected  to  the  eastward 
of  Jamu^  are  Rubtis  fruticosus  and  Potentilla  desertorum, 

7.  Rajaobi. 

Under  this  term  we  include  the  province  of  that  name^  and 
all  the  hill  states  south  of  Kashmir^  and  between  the  Jelam 
on  the  north-west  and  Jamu  on  the  south-west;  thus  in- 
cluding the  left  bank  of  the  Jelam  river  from  where  it  leaves 
Kashmir  to  the  plains  of  the  Panjab. 

The  vegetation  of  the  lower  hills  of  this  province  has  been 
noticed  under  the  Panjab ;  that  of  the  upper  appears^  so  far 
as  it  is  known^  to  be  identical  with  that  of  Jamu  and  Chamba. 
Clematis  Gouriana,  which  extends  from  Khasia^  here  finds  its 
western  limit. 

8.    KUNAWAR. 

Kunawar  includes  the  upper  part  of  the  Satlej  basin^  to  the 
borders  of  Piti  and  Guge  in  Tibet.  Its  general  direction 
is  north-east  and  south-west ;  its  bounding  mountains  are^  to 
the  south-east^  the  Cis-Satlej  chain^  and  to  the  north-west 
the  mountains  bounding  Piti.  To  the  south-west  and  north- 
east the  natural  boundaries  are  less  defined^  and  formed  by 
secondary  chains  from  the  former.  The  province  is  usually 
divided  into  upper  and  lower  Kunawar,  the  former  approxi- 
mating in  climate  to  Piti. 

The  mountains  which  descend  from  the  two  parallel  bound- 
ing chains  of  Kunawar  to  the  Satlej  i^e  very  lofty ;  they  are 
crossed  in  the  usual  route  to  Tibet  by  the  Werang  Pass, 
13,200,  and  the  Runang  Pass,  14,500;  the  passes  over  its 
southern  bounding  chain  are  the  Shatul  Pass,  across  the  Cis- 
Satlej,  leading  to  the  Simla  province,  elevated  15,560;  and 
the  Kuibrang,  over  a  more  northern  branch  of  the  same,  and 
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TUch  diyides  Kimawar  firom  Tibet^  is  18^300.  To  the  norths 
fte  pass  leading  firom  Ktmawar  into  Piti  is  the  Haogarang, 
14^.  Those  to  Upper  Piti  are  much  more  lofty.  The  bed 
of  the  Saile)  ascends  firom  about  4000  feet  in  Lower  Kuna- 
nt,  to  8000  or  9000  feet  at  the  upper  extremity  of  the  pro- 

As  a  whole  the  proyince  is  very  dry,  compared  with  any 
to  fte  southward  and  eastward  of  it,  being  intermediate  in 
ilus  respect,  as  it  is  in  geographical  position,  between  the 
Tibetan  and  Cis-Himalayan  provinces,  and  its  flora  is  conse- 
(oently  comparatively  poor  in  number  of  species.  Owing  to 
the  dryness  of  its  climate,  Kunawar  is  sometimes  selected  as 
a  retreat  firom  the  rains  of  Simla ;  and  the  village  of  Chini, 
derated  about  7000  feet,  has  thus  been  ofl;en  visited.  Plants 
fiom  tUs  province  and  the  adjacent  districts  of  Tibet  are  fire- 
qnently  said  to  be  gathered  in  Chinese  Tartary, — ^an  unmean- 
ing  term,  and  one  which  should  be  disused  in  geographical 
and  botanical  works.  Owing  to  the  rapid  transition  firom  the 
cliniate  of  the  humid  parts  of  the  Simla  province  to  that  of 
Kunawar,  we  have  few  instances  to  record  of  eastern  forms 
finding  their  limits  here :  amongst  which  there  are,  perhaps, 
^beris  etnstata,  Cassiape  fctstigiata,  Potentilla  fruticosa,  P. 
^fiocarpa,  and  P.  ambigua ;  and  no  doubt  some  others  lurk  in 
the  mare  humid  and  shaded  situations. 

On  the  other  hand,  many  remarkable  western  and  Siberian 
fi^nns  make  their  appearance  in  Kunawar,  which  advance  no 
ferfher  east.     As — 

Clematis  parvifolia.  Quercus  Hex, 

BabuB  purpuretis.  Olea  otuipidista  ? 

Salu  aetdifolia.  Dianthus. 

Alnus  nitida.  Paliuras  aculeatus. 

KnuB  Gerardiana.  Eremurus  Bieherstemii. 

^''Trilst  many  species,  which  have  been  hitherto  known  only  as 
^▼es  of  the  dry  Tibetan  climate  at  the  heads  of  the  Hima- 
^an  rivers,  become  prevalent  features  in  the  flora. 
The  first  remarkable  local  transition  in  the  vegetation  is 
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met  with  on  the  road  hetween  Ch^aon  and  Miru^  in  Lower 
Knnawar ;  bnt^  though  striking  to  the  eje^  firom  the  preTa- 
lence  of  a  few  novel  forms  of  plants^  the  total  number  of  new 
species^  not  found  commonly  in  Simla^  amounts  only  to  thiriy 
or  forty.  Of  the  latter^  a  small-leaved  ash^  Dianthus,  Lychnis, 
and  various  Alsinea,  Artemirias  and  LeguminostB,  contribute 
most  to  the  altered  character  of  the  flora. 

Of  cultivated  plants^  the  grape^  apricot^  all  Pomace€B,  wal- 
nutj  etc.j  thrive  in  Kunawar,  and  most  of  them  better  than 
anywhere  to  the  eastward^  but  all  are  equally  prevalent  to  the 
westward.  Their  abundance^  together  with  the  beauty  of  the 
scenery  of  Kunawar^  which  is  extolled  by  every  one^  the  deli- 
cious climate  of  its  almost  rainless  summer^  and  its  being  on 
the  high  road  to  Tibet^  Yarkand,  and  Central  Asi%  will  all 
contribute  to  render  it  one  of  the  most  attractive  spots  in  our 
Indian  possessions. 

9.  Lahul. 

Lahul^  a  British  province^  is  included  by  Cunningham  in 
Tibet^  from  which  it  is  however  distinct  in  its  physical  features. 
It  consists  of  the  valleys  of  the  head-waters  of  the  Chenab. 
Of  its  vegetation  we  know  very  Uttle^  except  from  an  interest- 
ing collection  formed  by  Captain  Hay^  and  communicated  by 
Mr.  Edgeworth^  which  we  have  not  yet  had  time  to  examine. 
It  is  everywhere  surrounded  by  lofty  mountains^  except  towards 
its  north-western-  extremity^  where  it  is  conterminous  with 
Eishtwar.  To  the  south  it  is  bounded  by  the  mountains  north 
of  Eulu^  where  it  is  crossed  by  the  Botang  Pass,  elevated 
13,200  feet,  an  exceptional  depression,  the  rest  of  the  chain 
being  very  lofty.  To  the  west,  a  portion  of  the  Himalayan 
axis  divides  it  from  the  Tibetan  province  of  Piti,  and  is  croi»ed 
by  the  Kulzum  Pass,  elevated  14,850  feet;  and  to  the  north, 
a  contintiation  of  the  same  axis  separates  it  from  the  Tibetan 
province  of  Zanskar,  and  is  crossed  by  the  Baralacha  Pass, 
elevated  16,500  feet. 

Thus  hemmed  in  by  lofty  mountains,  the  vegetation  of  La- 
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kol  is  probably  very  scanty,  and  nearly  Tibetan  in  character ; 
hit  pines  occur  even  up  to  11^000,  and  it  is  &r  more  fertile 
tba  WLj  Tibetan  province.  The  bed  of  the  Chenab  is  pro- 
Udj  nowhere  below  8500  feet  elevation^  and  the  plants  must 
Aerrfare  be  all  temperate  and  alpine.  A  wild  yellow  Persian 
nse^  a  yariety  of  R,  eglanteria,  here  finds  its  eastern  limit. 

10.    KiSHTWAR. 

Ejshtwar  includes  the  middle  course  of  the  Chenab  valley 
between  Lahul  and  Jamu.  It  is  separated  on  the  north  firom 
tfae  Tibetan  valleys  of  Zanskar  and  Dras  by  the  axis  of  the 
Himalaya^  which  is  crossed  by  the  Umasi  Pass  into  Zanskar, 
elevated  18,000  feet;  and  by  other  passes,  from  Wardwan 
into  Dras,  at  scarcely  less  elevations.  The  district  of  Ward- 
wan  to  the  west  occupies  the  eastern  slopes  of  the  range 
vUch  separates  Kishtwar  from  Kashmir,  and  is  crossed  by 
dieNabagnai  Pass,  of  undetermined  elevation,  and  probably  by 
several  others.  To  the  south,  Kishtwar  is  separated  from  the 
Chamba  province  by  a  range  of  10-14,000  feet  elevation,  al- 
luded to  under  that  province.  The  boundary  between  Kisht- 
war and  Jamu  to  the  south-west  is  not  defined. 

The  climate  and  vegetation  of  Kishtwar,  like  those  of  Ku- 
nawar,  with  which  they  are  identical,  are  in  all  respects  inter- 
mediate in  general  features  between  those  of  the  plainward 
Himalayan  provinces  and  of  Tibet ;  and  in  more  local  ones 
between  those  of  the  provinces  occupying  the  lower  and  upper 
coorae  of  the  Chenab  (Jamu  and  Lahul)  on  the  one  hand,  and 
between  Kashmir  and  these  on  the  other.  The  elevation  of 
the  Chenab  at  about  the  middle  of  the  province  is  from  6000 
to  7000  feet,  and  there  is  hence  scarcely  any  type  of  tropical 
vegetation,  except  Palmrus,  Desmodium,  and  Pomegranates. 

In  entering  Kishtwar  by  the  Chamba  province  a  marked 
change  occurs  in  the  vegetation,  from  the  prevalence  of  a 
mixture  of  Kashmir  and  Kunawar  plants  which  are  rare  or 
not  found  in  the  provinces  skirting  the  plains,  as  a  tall  pani- 
cokte  Rheum,  many  Umbelliferae,  Silene  inflata,  Geranium,  and 
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Pteria  aquUina,  together  with  Eremwrus  in  great  abundanoe; 
Of  other  Kunawar  plants  are  Ephedra^  Dictamnus,  RoaajA^n^ 
pinettajblia,  DianthuSj  and  Scutellaria  orientatts.  Pinm  Geraar^ 
diana  is  very  common,  with  large  walnut  and  other  fruit- 
trees ;  and  the  forest  vegetation  resembles  that  of  ELashmiry 
with  the  addition  of  Quercus  Ilex  and  Pinua  Crerardiana. 

Of  eastern  forms,  which  do  not,  so  far  as  we  are  aware^  ad- 
vance westward  into  Kashmir,  there  are  Clematis  connata  and 
TVoUius  acaulis.  And  of  Kashmir  and  other  western  formsy 
not  hitherto  collected  to  the  eastward,  there  are — 

Anemone  Falconeri,  Epimediiun  elatum. 

CerBiocephalus  falcatus.  Corydalis  adianti/bUa. 

11.  Kashmir. 

The  valley  of  this  name  consists  of  the  upper  part  of  the 
basin  of  the  Jelam ;  and  from  its  comparatively  great  width, 
level  floor,  abundant  population,  and  cultivation,  and  from 
its  containing  by  far  the  broadest  sheets  of  water  known  any- 
where within  the  Himalaya,  it  has  been  regarded  rather  as  a 
separate  country,  different  from  the  Himalaya  proper,  than  as 
an  integral  part  of  that  mountain  mass,  and  one  of  the  many 
series  of  valleys  that  it  encloses.     This  erroneous  impression 
has  been  much  diffiised  from  the  circumstance  of  map-makers 
isolating  it  by  a  well-defined  oval  girdle  of  mountains,  cut  off 
almost  entirely  from  the  rest  of  the  Himalaya,  but  which 
has  no  such  independent  existence.     It  would  be  out  of  place 
here  to  dwell  upon  the  geological  causes  that  have  filled  the 
Kashmir  valley  with  deposits  to  the  depth  of  many  hundred 
feet,  and  which  have  given  rise  to  its  flat  surface  and  its  lakes, 
and  which,  if  present  in  any  of  the  western  valleys,  would 
render  that  of  Kashmir  less  conspicuous. 

Kashmir  is  boimded  to  the  north  by  the  axis  of  the  Hima- 
laya, which  there  presents  a  remarkable  depression  occupied 
by  the  Zoji  Pass,  elevated  only  11,300  feet,  and  communicating 
with  the  Tibetan  valley  of  Dras.    To  the  south,  the  Pir-Panjal 
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md  fianahal  ranges  separate  Kashmir  from  the  provinces  of 
Isjaari  and  Jamu :  and  the  Wardwan  range  separates  it  firom 
Ikhtwar  to  the  east.  The  average  elevation  of  the  main 
ffimakjan  chain  north  of  Kashmir  is  about  14^000  feet ;  and 
(if  the  Pir-Fanjal|  to  the  south  of  it^  12,000 ;  its  loftiest  sum- 
mit bemg  15,000.  The  Banahal  Pass  between  Kashmir  and 
Janu  is  only  10,000  feet.  The  course  of  the  Jelam  is  first 
film  south-east  to  north-west,  through  the  valley  of  Kashmir, 
when  it  turns  south-west  after  leaving  the  Walur  Lake  and 
enters  Marri.  The  elevation  of  its  bed  is  5300  feet  at  Srinagar 
the  capital,  and  continues  so  from  Islamabad  to  the  Walur 
Lake,  a  distance  of  50  miles. 

Kashmir  is  not  strictly  analogous  in  situation  or  climate  to 
Kimawar  or  Kishtwar,  but  the  summer  rains  are  so  much 
intermpted  that  they  can  hardly  be  regarded  as  the  effect  of 
&  monsoon.  Kashmir  contains  no  Rhododendron  arboreum 
and  no  oaks,  nor  does  it  produce  Pinus  Gerardiana,  Its  flora 
ii  a  carious  mixture  of  the  hot  and  dry  vegetation  of  Afghani- 
stan, with  a  few  ordinary  Himalayan  forms  on  the  one  hand, 
and  many  Persian  and  Caucasian  ones  on  the  other.  From 
its  moderate  elevation,  and  the  great  dryness  of  the  atmo- 
sphere throughout  the  year,  the  summers  are  very  hot.  Rice 
J8  the  staple  crop,  and  the  vine  is  extensively  cultivated.  Many 
of  the  eastern  Himalayan  forms  which  occur  in  Kashmir  ex- 
t^d  to  Afghanistan,  and  some  even  to  Persia;  but  their 
number  is  small  when  compared  with  those  of  western  origin. 
Kashmir  indeed  contains  many  common  European  species, 
which  there  find  their  eastern  limit. 

Of  the  many  western  forms  that  inhabit  the  valley,  the  fol- 
lowing have  not  been  collected  further  east  in  the  Himalaya, 
though  a  few  probably  occur  in  Kishtwar : — 

Anemone  hiflora.  Delphinium  ^e»k?iWa/t^w. 

„        narcissiflora.  NymphsBa  alba. 

Banunculus  Lingua,  ScuteUona  ffalericulata. 

„  clueropliyUoe,  Lythrum  Salicaria. 

raopyrum  thalictroidea.  Ccrasus  prostrata. 
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Frunus  vMititia,  Marrubium  vulgare, 

Fotentilla  reptans,  Salix  purpurea. 

„  grandijlora,  „    rubra, 

Cotoneaster  nummularia. 

Of  the  following  list  of  eastern  forms  some  may  no  doubt 
be  discovered  in  Marri,  and  even  farther  west^  in  Afghani- 
stan:— 

Thalictruni  pauciflorum.  Cotoneaster  microphylla. 

„  foliolosum.  Bubus  rosctfoUus. 

Anemone  rttpicola.  „      parvifolius. 

„        rupestris,  Fotentilla  deseriorum. 

„        rvoularis.  „        argyrophflla, 

Eanunenlus  hirtelltu.  Spirssa  eaneseens. 

Delphinium  denudatum,  OsmothamnuB,^vs^Tvm«. 

incanum.  Saiix  elegans, 

ranunculifolium.  JEissagaxia  parvifoUa, 

Epimedium  elatum.  Betula  Bhojputra, 

Fodophyllum  JEmodi,  Alnus  niHda. 

Euryaleyferoa?.  Juniperus  recvroa. 
Fyrus  variolosa. 

Kashmir  affords  several  instances^  already  mentioned^  of 
anomalous  distribution^  instanced  by  the  absence  of  Afubv- 
meda  ovalifolia  and  Rhododendron  arboreum;  and  of  oaks^  of 
which  five  species  occur  in  the  adjacent  provinces^  namely^ 
Quercus  Ilex,  annulata,  dilatata,  incana,  and  aemecarpifoUa. 
Also  the  appearance  of  Salvinia  nataTis,  of  Euryale  feroa,  if 
really  wild^  and  Nelumbium  speciosum,  must  be  considered  as 
very  singular^  though  the  latter  is  found  considerably  further 
norths  on  the  shores  of  the  Caspian.  The  buUace^  Prunus 
insUitia,  has  been  found  nowhere  else  in  a  wild  state^  except 
indeed  it  be  a  variety  of  P.  spinosa.  We  believe  also  that  the 
cherry  is  truly  wild  in  the  valley,  and  it  is  abundantly  culti- 
vated in  orchards.  The  prevalence  of  these,  with  Planes, 
Lombardy  Poplars,  Walnuts,  Berberis  vulgaris,  ColchicuMf 
Cratagus  Oxyacantha,  Acttea  spicata,  Thalictrum  minus,  AU 
Haria  officinalis,  and  the  great  majority  of  the  plants  men- 
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at  page  109^  give  an  eminently  European  cast  to  the 
whole  vegetation. 

In  the  Kashmir  lakes  many  European  forms  of  water-plants 
occar,  which^  from  the  absence  of  similar  expanses  in  the  tem- 
perate re^ons  of  the  Himalaya^  are  rare  or  unknown  else- 
where ;  such  are  Nymphcsa  alba,  already  mentioned,  VUlarsia 
nymphaaidea,  Menyanthes  trifoliata,  and  Trapa,  besides  Typha, 
Anmdo,  and  various  Potamogetona,  Sium  angustifolmm,  several 
European  Menthas,  etc. 

12.  Marri. 

The  Marri  range,  on  the  right  bank  of  the  Jelam>  overhang- 
ing the  platform  of  Eawal  Pindi,  is  a  narrow  ridge  separating 
two  deqp  river-valleys,  whose  vegetation  is  quite  tropical.  On 
its  plainward  slope  it  produces  ordinary  Himalayan  forms 
(Rhoohdendron  arboreum,  etc.),  but  the  vegetation  soon  be- 
comes like  that  of  the  hills  of  Kashmir. 

The  mountains  of  Marri  properly  consist  of  the  western 
tennination  of  the  Himalaya  (according  to  our  definition  of 
that  chain),  which  sweeps  round  the  north  of  Kashmir,  and 
following  the  course  of  the  Indus,  turns  to  the  southward, 
descending  gradually  into  the  plains  of  the  Fanjab,  its  most 
southern  slopes  forming  the  Salt  range  described  at  page  156. 

Our  only  knowledge  of  the  plants  of  Marri  is  derived  from 
8  very  valuable  collection  made  by  Dr.  Fleming,  who  ascended 
the  ranges  to  9700  feet.  European  forms  abound  in  even  a 
greater  proportion  than  in  Kashmir,  and  many  Himalayan 
plants  find  there  their  extreme  western  limit ;  such  are — 

Berberis  Ijycium,.  Bosa  macrophylla. 

Delphinium  aanieukefarme.  Bubus  ladoeaarpus. 

Quercus  annulata.  „       nwetu. 

„        dilatata.  PotentiUa  Leschenauliia/na, 
y,        incana.  „        Nipalerms, 

Ppns  baccata,  Spirsa  callom. 

Cotoneaster  bacillaris.  Machilus  odaratissimus. 

The  valley  of  Hasora,  north-west  of  Kashmir,  is  still  more 


L. 


214  FLORA   INDICA. 

arid,  but  not  quite  Tibetan^  Pinus  (hrardiana,  being  very 
common.     Its  flora  is,  however^  scarcely  known. 

Tibet. 

Tibet  includes  tbe  mountain  valleys  of  the  Indus  and  Yaru 
(or  Brahmaputra)^  together  with  the  whole  axis  of  the  Hima- 
laya and  the  heads  of  many  of  the  valleys  which  descend  on 
the  Indian  side,  and  which  are  situated  beyond  the  mass  of 
snow  throughout  a  great  extent  of  the  chain.     Beyond  the 
Indus  and  Yaru  are  the  southern  slopes  of  the  Kouenlon, 
which  according  to  our  definition  do  not  form  a  part  of  the 
Himalaya,  but  of  Tibet.     Politically  its  boundary  is  an  irre- 
gular one,  accidental  circumstances  having  regulated  the  line 
of  separation  between  the  Indian  and  Tibetan  states.    Botani- 
cally,  the  boundary  of  Tibet  is  best  drawn  at  the  place  where 
the  climate  becomes  too  arid  to  support  such  a  vegetation 
as  flourishes  at  equal  elevations  on  the  Indian  watershed, 
and  especially  where  there  is  a  total  absence  of  forests  below 
13,000  feet.     The  flanks  of  all  the  great  Himalayan  rivers, 
when  above  13,000  feet,  are,  owing  to  the  elevation,  devoid  of 
trees,  whether  the  climate  be  humid  or  arid;  but  when  their 
course  is  oblique,  as  is  the  case  with  the  Satlej  and  the  Aran, 
there  are  no  trees  at  far  lower  elevations  than  this,  and  a  con- 
siderable part  of  their  upper  course  is  through  a  Tibetan  di- 
mate.     Thus,  in  the  valley  of  the  Satlej  the  climate  is  too  dry 
for  trees  at  the  junction  of  the  Piti  river,  elevated  9000  feet; 
and  the  whole  of  Piti,  as  well  as  the  upper  course  of  the  Satlej 
itself,  forms  part  of  Tibet.     In  the  vjJleys  of  the  Ganges  and 
Jumna,  on  the  other  hand,  whose  course  is  perpendicular  to 
the  plains,  trees  ascend  to  10,000  feet,  and  only  the  alpine 
zone  is  arid  and  hence  belongs  to  the  Tibetan  Himalaya,  in 
contradistinction  to  "  Himalaya  interior." 

Tibet  may  be  divided  into  two  parts,  one  to  the  westward 
(the  basins  of  the  Indus  and  Satlej),  the  other  to  the  eastward 
(those  of  the  Yaru  and  Aran,  and  perhaps  of  the  Monas,  Su- 
bansiri,  and  other  rivers).     From  the  position  of  the  Hima- 
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kja,  the  rain-Ml  is  much  greater  at  the  eastern  extremity  of 
tbe  chain  than  it  is  to  the  westward.  Hence  Western  Tibet 
is  considerably  drier  than  Eastern  Tibet ;  indeed^  the  lower 
part  of  the  course  of  the  Indns^  where  that  river  enters  the 
Panjab  plam^  is  situated  in  a  rainless  climate ;  but  the  lower 
jasrt  of  the  course  of  the  Yaru^  where  under  the  name  of  the 
Khong  it  joins  the  Brahmaputra^  lies  in  one  of  the  rainiest 
dimates  of  the  globe. 

The  chidn  of  the  Kouenlun^  where  it  forms  the  northern 
boundary  of  Western  Tibet,  is  not  less  elevated  than  the  Hi- 
malaya^ and  is  covered  throughout  a  great  part  of  its  length 
vith  perpetual  snow.  Its  axis  has  not  been  crossed  by  any 
European  traveller,  but  has  been  reached  by  Dr.  Thomson, 
^ho  visited  the  Karakoram  Pass,  elevated  18,300  feet.  This 
diain  has  been  called  the  Mus-tagh,  Karakoram,  Hindu  Kush, 
^  Tsnngling  or  Onion  mountains  (from  the  prevalence  of  a 
^^es  of  Allium) ;  it  is  also  the  Belur-tagh,^  which  (accord- 
ing to  Cunningham)  is  synonymous  with  *'  Balti  mountains,^^ 
and  its  continuation  forms  the  Pamir  range  west  of  Yarkand. 
In  Western  Tibet,  the  axis  of  this  chain  is  in  general  distant 
about  150  miles  from  the  Himalaya,  and  the  country  between 
the  two  consists  of  a  complication  of  ranges  of  lofty  and  rugged 
niomitains,  separated  from  one  another  by  stony  valleys,  which 
on.  the  higher  parts  of  the  courses  of  the  riveors  expand  at  in- 
tcTFals  into  alluvial  plains. 

The  Indus,  near  its  source,  has  an  elevation  of  18,000  feet, 
and  where  it  debouches  on  the  plains  of  the  Panjab  it  is  ele- 
vated only  1000  feet.  At  Le  it  is  10,500  feet,  and  at  Iskardo 
7200  feet.  Below  10,000  feet,  the  summer  heat,  from  the  ab- 
sence of  rain,  is  intense,  and  the  Tibetan  flora  becomes  more 
Sindian  and  Persian  in  character.  West  of  Kashmir  and  the 
great  peak  of  Dayamar,  the  Himalaya  diminishes  rapidly  in 
devation,  and  allows  access  to  the  humid  atmosphere,  which 
is  condensed  on  the  first  ranges  of  Tibet  with  which  it  comes 

*  The  Bulat-Tag  (or  Cloud  Mountains)  of  Captain  H.  Strachej,  who  confines 
^  tenn  to  the  range  east  of  Samarkand  and  south  of  Ehokand. 
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in  contact.  The  Tibetan  Flora  of  the  Indos,  therefore^  ends  a 
little  beloir  Iskardo^  pines  appearing  in  the  district  of  Bondn^ 
and  throughout  the  vaDey  of  Hasora,  which  latter  may  hence 
be  regarded  as  not  Tibetan. 

The  mean  elcTation  of  Western  Tibet  exceeds  that  of  all 
ooontries  of  which  we  have  any  definite  knowledge,  and,  if 
not  surpassed  by  part  of  Eastern  Tibet,  is  without  doubt  the 
loftiest  area  of  any  considerable  extent  on  the  sur&ce  (rf  the 
globe.    Captain  H.  Strachey  gives  15,000  feet  as  the  approxi- 
mate mean  elevation ;  and  when  we  consider  that  there  are 
throughout  Tibet  many  ranges  of  a  uniform  elevation  of  19- 
20,000  feet,  and  peaks  innumerable  of  21-25,000,  as  also  that 
the  very  lowest  level  of  the  Indus  valley  (itself  a  mere  cleft  in 
the  mountain  mass)  is  6000  feet,  the  above  estimate  will  not 
be  considered  exaggerated.   Of  the  passes  over  the  main  axis  of 
the  Kouenlun  and  Himalaya,  and  over  their  principal  ramifi- 
cations, far  more  are  above  than  below  17,000  feet,  many  are 
18,000,  and  a  few  19,000 ;  besides  which  many  extensive  areas 
in   Ouge,  Nari,  Nubra,  Bupchu,  and  Zanskar,  are  continu- 
ously above  15,000  feet  for  many  miles  in  all  directions. 

The  climate  of  Western  Tibet  can  only  be  approximately 
ascertained,  no  continued  records  of  temperature,  humidity  of 
the  air,  or  rain-fall,  having  ever  been  kept.  Captain  H.  Stra- 
chey has  however  reduced  all  the  detached  observations  that 
were  procurable,  and  we  are  indebted  to  his  valuable  paper  on 
the  Physical  Gec^raphy  of  Western  Tibet*  for  most  of  the 
following  data. 

In  the  basin  of  the  Indus  at  Le,  elevated  11,800-12,000 
feet,  and  1300-1500  above  the  bed  of  the  river,  which  is  con- 
siderably below  the  mean  elevation  of  Western  Tibet,  and 
in  a  sheltered  locality,  the  mean  temperature  of  the  year  is 
assumed  to  be  85°:  of  January  10°  (variation  —5°  to  +26^), 
and  of  July  60°  (variation  50""  to  70°) .  Constant  frost  sets  in 
at  that  elevation  early  in  November,  and  lasts  till  the  end  of 
February ;  but  night-frosts  continue  till  the  middle  of  April, 

*  Bead  before  the  Bojal  Q«ographioal  Society,  Norember,  1853. 
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md  commence  again  in  the  middle  of  September.  A  rather 
ndden  rise  of  temperature  attends  the  vernal  equinox^  and 
tiie  sammer  is  comparatively  warm^  the  maximum  sometimes^ 
te  rarely,  reaching  70**. 

At  13,000  feet  the  mean  temperature  probably  coincides 
with  that  of  the  fieezing-point.  At  14-15,000  feet  the  sum- 
mer months  alone  are  free  £rom  night-frosts,  the  maximum 
tionperatare  is  only  60^  in  good  shade,  and  the  winter  is  pro- 
portionately colder  than  at  12,000  feet ;  thaw  commences  at 
the  end  of  April,  the  night-frosts  are  slight  by  the  end  of  that 
month,  and  the  mean  of  the  day  rises  to  50°.  At  15,500  feet 
it  probably  freezes  during  every  night  of  the  year.  At  20,000 
to  21,000  feet  there  is  probably  perpetual  frost  in  the  shade. 

These  numbers  however  give  no  indication  of  the  heat  to 
which  vegetation  is  exposed,  for,  owing  to  the  rarity  of  the 
atmosphere  and  cloudless  skies,  the  sun^s  rays  have  intense 
power,  increasing  with  the  elevation,  raising  the  (white  glass) 
thermometer  exposed  to  them  sometimes  upwards  of  100° 
aboTe  the  mean  temperature  of  the  air.  This,  combined  with 
the  &ct  of  the  temperature  of  the  soil  being  always  above  that 
of  the  air,  frdly  accounts  for  the  sudden  impulse  given  in 
spring  to  the  vegetation  even  in  the  loftiest  and  coldest  re- 
gions. The  heat  radiated  from  the  naked  rocks  has  also  a  very 
powerfbl  effect,  especially  on  the  summer  crops. 

Extreme  aridity  is  the  characteristic  of  all  Western  Tibet. 
Bain  and  snow  at  moderate  elevations  are  scarcely  known, 
sod  have  no  further  direct  effect  on  vegetation  than  is  due  to 
the  moisture  of  the  soil  produced  by  the  melting  of  glaciers 
Mid  snow-beds.  Dew  and  hoar-frosts  are  very  rare  pheno- 
mena. The  snow-level  is  nowhere  below  18,000  feet ;  in  the 
momitains  north  of  the  upper  Indus  valley  it  rises  to  20,000. 

Owing  mainly  to  the  great  drought,  the  soil  is  in  many 
places  covered  with  an  efflorescence  of  carbonate  and  other 
salts  of  soda,  and  salt-lakes  are  of  frequent  occurrence.  Almost 
aQ  the  lai^e  bodies  of  water  indeed  are  more  or  less  saline, 
some  of  them  intensely  so,  especially  such  as  have  no  outlet, 
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and  are  hence  gradually  drying  up.  This  diminution  of  many 
of  the  lakes  is  no  doubt  entirely  attributable  to  a  change  of 
climate^  which  is  extremely  interesting  in  a  botanical  point  of 
view^  from  its  favouring  the  immigration  of  many  saline  types 
of  the  Caspian  flora. 

Where  the  surface  is  covered  with  salt-marshes,  are  found 
Glaux  maritima,  Eurotia,  Corispermum,  Carospylon,  Stueda, 
Salsola,  Chencpodium,  Ambrina,  Christolea,  Triglochin;  and  a 
large  Nostoc,  of  a  species  eaten  in  China,  floats  on  the  surface 
of  the  pools.  The  carbonate  of  soda  again  appears  to  have 
no  appreciable  efiect  on  the  vegetation  of  the  dry  aoil  it  en- 
crusts ;  grasses,  tufted  Androsaces,  Astragali,  GnapfiaUa,  Ar- 
temisuBy  etc.,  being  alike  covered  with  it. 

Cultivation  in  Tibet  attains  the  height  of  15,000  feet,  and 
is  luxuriant  below  12,000  feet,  barley  and  wheat  being  the 
grains  cultivated,  with  rape  and  millet  at  lower  levels.     The 
indigenous  vegetation  is  ever3rwhere  scanty.     Though  there  is 
no  forest,  the  banks  of  the  rivers  and  streams  are  skirted  by 
a  dense  scrub  of  bushes,  chiefly  Myricaria,  Hippophaey  Rosa, 
and  Lonicera,  Pqpulus  baUamifera  and  Euphratica,  and  Jum- 
peru8  excelsa  are  the  only  trees,  and  these  occur  rarely  ^  as 
does  Pimis  exceha,  which  is  only  found  towards  the  confines 
of  Hasora,  and  can  hardly  be  considered  a  Tibetan  tree.    My^ 
ricaria  and  Hippqphae  occasionally  attain  a  height  of  twenty 
feet.   Of  cultivated  trees,  apricots  and  Populua  bcdsamifera  are 
seen  up  to  12,000  feet ;  apples,  walnut,  the  black  poplar,  and 
Ekeagnus  up  to  11,000  feet,  pears  to  10,000  feet,  and  grapes 
and  white  poplar  and  plane-trees  to  9000  feet. 

Subtropical  types  ascend  along  the  course  of  the  Indus 
to  Bondu  and  Iskardo,  and  some  of  them  even  as  fiar  as  11,000 
feet,  in  Nubra  and  Le,  of  which  the  following  genera  are  ex- 
amples : — 

Capparis.  Echinops. 

Peganutn.  Tamarix  Qullica. 

Tribulus.  Lycium. 

Sophora.  Vincetoxicum. 
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Plectranthua  ru^osus,  Andropogon. 

liBaria  ramosigsima,  Eriophorum. 

OyperuB.  Saccharum. 

Chloris.  ErianthuB. 
Cymbopogon. 

The  temperate  vegetation  consists  almost  exclusively  of  Eu- 
ropean and  Siberian  types^  and  differs  remarkably  from  the 
Himalayan  in  the  total  absence  of  Ruin  and  Aconitum.  Be- 
sides the  shrubs  and  trees  mentioned  above,  there  occur — 

Salix  angiutifolia,  ElsBagnus. 

11     zygoHemon,  Betula  Bhojputra,  var. 

„    purpurea.  LonicersB,  several. 

„    acuHfoUa.  Clematis  orientalis. 

„     aiba.  Bosa  pimjpinellafolia. 

n    fragilU,  ArtemisisB,  several. 

Perowskia.  Caragana  versicolor. 

lJhnuB|wmf2a.  Berberis  ulidna. 

Popultts  alba.  Bhamnus. 

„       niffra.  Ephedra. 

The  prevalent  natural  families  are  all  European : — 

Banmiculace®.  Scrophulariace®. 

Fmnariace®.  Labiatse. 

Oradferffi.  Boraguie». 

Alsine®.  PolygoneaD. 

Legominosie.  Chenopodiacea^. 

Bosaceffi.  Amentaceae. 

UmbelliferaB.  GraminesD. 

Saxifrage®.  Cyperace©. 
Compositfe. 

The  following  herbaceous  genera  and  species  may  be  noted 
as  often  occurring :— 

Banimculus.  Hypecoum. 

Anemone.  Draba. 

Delphinium.  Cardamine. 

Thalictrum.  Matthiola. 

Corydalis.  Sisymbrium, 
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Stellaria. 

Lychnis. 

Dianthus. 

Astragali,  mauy. 

Fhaca. 

Thermopsis. 

Oxytropis. 

Cicer, 

Fotentilla. 

ChamsBrhodos  sabulosa. 

Saxifraga. 

Epilobeas. 

Carom  Carui, 

Galium  Jparine. 

Tussilago  Farfara, 

Mulgedium. 

Tartaricum. 

Artemisia. 

Allardia. 


Erigereie. 

Aster. 

Saussurea. 

Gentiaaa. 

Veronica  Seecabun^a. 

Agrostis. 

Anagallis. 

Orobanche. 

Euphrasia  officinalis. 

Fedicularis. 

Thymus  Serpyllum, 

Mentha,  various. 

Dracocephalum. 

PrimulsD. 

Statice. 

Orchis. 

Herminium. 

AIHa,  several. 


The  water-plants  are  Hippuris  wlgaris,  LimoseUa  aquatica, 
Zannichellia  palustris,  Ranunculus  aquatilis  and  radicans, 
UirictUaria,  and  several  species  of  Potamogeton. 

In  favourable  localities  a  short  turf  covers  the  ground, 
and  affords  a  nutritious  pasturage  to  yaks,  goats,  sheep,  and 
horses;  this  consists  chiefly  of  the  common  Fescue  grass 
{Festuca  ovina)  and  other  European  species,  with  several  spe- 
cies of  Stipa  and  tufted  Carices. 

Owing  to  the  great  power  of  the  sun  there  is  scarcely  any 
alpine  vegetation,  even  at  15,000  feet;  and  above  that,  though 
plants  may  be  gathered  up  to  19,000  feet,  vegetation  is  ex- 
cessively scanty,  and  only  found  by  the  margins  of  rills  from 
melting  snow.  The  flora  of  these  regions  includes  some  plants 
of  great  interest,  as  Papaver  midicavJe,  Oxygr aphis  glacialis, 
Ranuncultis  hyperboreuSy  Taraxacum  officinale,  Delphimum 
Brunonianum,  Berberis  ulicina.  A  small  Urtica  is  everywhere 
common  at  great  elevations. 

The  following  list  of  genera  and  species  that  occur  above 
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15,000  feet  is  of  course  far  from  complete ;  those  with  an  as* 
taisk  (*)  have  been  observed  above  17,000  feet. 


GarjdaliB  TibeHca, 
*I>raba  aizoides  and  others. 
•Parry  a. 
•Ceraatiimi. 
•Lychnis. 

•Thylacospermum. 
•Myricaria, 
•Bieberateinia  odora. 

Oxytropia  chiliaphylla. 
•Astragali,  several. 

Thennopsis. 

Potentnia  Salessovii. 
anserina, 
Meyeri, 
^^^utiii^  proeumbens,  var. 

Chamasrhodoa  sahtdosa. 
•Sarifraga  cemua, 
♦Seda. 
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•Aster  alpinus. 

•Artemisia. 

•Leontopodium. 

•Allardia. 

♦Pyrethmm. 

Ligularia. 
•Nepeta  multibracteata. 

Cynoglossum. 

Lithospermum  euchromoji. 
•Gynmandra. 
•Primula. 

Bheum. 

Ephedra. 
•Carices. 
•Stipa. 

•Lloydia  Berotina.     ' 
•Festuca  ovma^  and  other 
Grasses. 


•Saussure®,  three  species. 

Owing  to  the  aridity  of  the  climate  all  CryptogamuB  are 
etemely  rare :  only  three  or  four  Ferns  occur ;  Mosses  are 
icapcely  more  common,  and  never  fruit.  A  few  crustaceous 
Lichens,  on  stones,  and  half-a-dozen  Fuviffi,  including  several 
British  species,  have  been  collected. 

Western  Tibet  is  tolerably  well  known  botanically*.  It 
^88  first  explored  by  Dr.  Falconer,  who  visited  Hasora,  Dras, 
^  Baiti,  and  made  a  fine  Herbarium,  which  is  unfortunately 
still  unexamined  and  undistributed,  at  the  India  House. 
Jacquemont  visited  Piti  in  1830,  and  Dr.  Royle's  collec- 
tors were  there  also.  Dr.  Thomson's  collections  were  made 
ia  Piti,  Balti,  Bupchu,  Ladak^  Zanskar,  Nubra,  and  Dras. 
Captain  Henry  Strachey  made  an  excellent  collection  in  the 

•  There  are  a  few  plants  in  the  Wallichian  Herbarium,  collected  by  Moor- 
c^ft,  the  first  explorer  in  modem  times  of  Ladak,  and  ticketed  as  %om  that 
place,  but  thoy  are  mostly  outer  Himalayan  plants. 
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mountains  round  the  Pangong  lake^  and  Captain  Richard 
Strachey  and  Mr.  Winterbottom  a  very  yaluable  one  in  Ghige 
in  the  autumn  of  1849.  Mr.  Lance  has  also  sent  us^  through 
Mr.  Edgeworth^  a  collection  from  Fiti^  Ladak,  and  Dras^  which 
contains  many  interesting  species. 

Our  attempts  to  divide  Western  Tibet  into  provinces  have 
been  attended  with  unusual  difficulty,  owing  to  the  undefined 
limits  of  those  already  established,  and  to  the  fact  that  the 
natives  of  that  country  have  no  system  of  nomenclature  for 
large  areas,  mountain  chains,  or  rivers,  available  for  our  pur- 
pose.    Considering  how  scanty  the  flora  of  Western  Tibet  is, 
not  amounting  perhaps  to  more  than  500  species,  and  how 
widely  the  majority  of  these  are  spread,  any  division  into 
provinces  might  perhaps  have  been  dispensed  with, — so  far 
as  the  purposes  of  geographical  distribution  are  concerned; 
but  the  flora  of  the  country  is  far  too  imperfectly  known  in 
detail  to  warrant  the  assumption  that  particular  habitats  are 
wholly  useless;  and  we  should  further  be  depriving  foture 
local  botanists  of  the  benefit  of  our  local  knowledge. 

In  the  following  attempt  we  have  been  guided  wholly  by 
the  river  systems,  which  enable  us  to  divide  the  country 
into  three  parallel  lines  of  provinces,  that  occupy  (within 
rough  limits) — 1.  The  north  slope  of  the  Himalaya;  2.  The 
beds  of  the  Indus  and  Satlej;  3.  The  south  slope  of  the 
Kouenlun :  they  are  as  foUows  : — 

1.  G-uge,  the  Tibetan  course  of  the  Satlej. 

2.  Piti  and  Parang,  the  basins  of  the  rivers  of  those  names, 
tributaries  of  the  Satlej. 

3.  Zanskar,  the  basin  of  the  Zanskar  river. 

4.  Dras,  the  basin  of  the  Dras  river. 

5.  Nari,  the  upper  course  of  the  Indus. 

6.  Ladak,  the  middle  Tibetan  course  of  the  Indus. 

7.  Balti,  the  lower  Tibetan  course  of  the  Indus  and  of  the 
Shayuk  rivers. 

8.  Nubra,  the  upper  basins  of  the  Nubra  and  Shayuk  rivers, 
tributaries  of  the  Indus. 
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1.  0x701  or  HuNDEs  is  wholly  iinder  Chinese  influence, 
nd  is  comprised  between  the  Himalaya  and  its  Cis-Satlej 
inmch.  It  extends  from  the  lakes  of  Mansarowar  and  Rakas- 
tal  down  the  course  of  the  Satlej  to  Kunawar.  The  surface 
of  6uge  differs  remarkably  from  the  rest  of  Tibet  in  the 
greater  extent  and  depth  of  an  alluvial  deposit,  found  else- 
wltere  in  Tibet  in  smaller  quantity,  and  here  forming  an 
undulating  surSace,  gradually  declining  from  15,200  feet,  the 
level  of  the  lakes,  to  10,000  feet  at  the  confines  of  Kunawar. 
This  proyince,  fanuliarly  known  as  the  plain  of  Tibet,  and 
which  has  mainly  given  rise  to  the  erroneous  impression  of 
Tibet  being  a  steppe,  plain,  or  table-land,  is  120  miles  long 
and  15  to  60  in  breadth,  and  is  traversed  by  the  Satlej  and 
its  various  feeders,  which  flow  in  deep  narrow  ravines  1000  to 
3000  feet  below  its  mean  level. 

The  botany  of  Guge  is  scanty  in  the  extreme ;  the  country 
has  been  traversed  by  Moorcroft  and  Captain  H.  Strachey,  and 
mted  by  Captain  E.  Strachey  and  Mr.  Winterbottom,  who 
collected  fifty  or  sixty  species  of  plants  around  the  lakes,  and 
calculated  that  not  one-twentieth  of  its  surface  was  covered 
with  vegetation. 

2.  PiTi  and  Parang. — Of  these  two  valleys,  that  of  the 
Piti  river  is  entered  from  Kunawar  by  the  Hangarang  Pass, 
elevated  14,800  feet.  The  Parang  Pass,  over  the  range  divi- 
ding the  Parang  from  the  Piti  rivers,  is  18,500  feet.  The  lofty 
platform  of  Bupchu,  which  extends  from  the  Parang  Pass 
3cro8s  the  main  chain  of  the  Himalaya  to  the  adjacent  head 
of  the  Zanskar  valley,  and  from  the  Chumoreri  lake  to  the 
Lachalang  and  Tunglung  Passes,  is  elevated  15-16,000  feet ; 
Chmnoreri  lake,  situated  on  it,  being  15,200.  The  vegetation 
of  the  whole  province  is  extremely  scanty. 

3.  Zanskar  occupies  the  north  slope  of  the  main  Himalayan 
chain,  parallel  with  Kishtwar  on  the  south.  The  change  in 
the  vegetation  on  crossing  the  Umasi  Pass  (18,000  feet)  from 
Kiahtwar  is  very  sudden,  only  two  or  three  species  found 
at  12-13,000  feet  on  the  Tibetan  face  being  identifiable  with 
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those  of  Kishtwar.  Padum,  the  capital^  is  12^000  feet  above 
the  sea ;  and  a  rich  herbaceous  vegetation  occupies  the  rirer- 
flats  and  ravines.  The  Zanskar  basin  is  cut  off  from  that  of 
the  Indus  by  lofty  ranges^  and  the  defile  through  which  tbe 
Zanskar  river  flows  to  the  Indus  is  rocky  and  impracticable. 

4.  Dras. — ^This  province  occupies  the  same  position  rela* 
tively  to  Kashmir  that  Zanskar  does  to  Kishtwar.  The  com- 
munication between  Dras  and  Kaslunir  is  by  a  remarkable 
depression — ^the  Zoji  Pass^  whose  elevation  being  only  11,300 
feet,  gives  tree  access  to  the  moist  winds  of  Kashmir,  and 
Dras  is  hence  the  most  humid  and  fertile  province  of  Tibet ; 
its  flora  approaching  very  closely  to  that  of  Kashmir. 

The  openness  of  the  valleys  of  Dras,  and  the  occurrence  of 
elevated  plains  or  steppes  at  its  north-west  extremity,  which 
have  been  called  the  plains  of  Deotsu,  are  remarkable  excep- 
tions to  the  generally  rugged  nature  of  Tibet ;  and  the  fact 
of  Dras  and  Guge  having  both  been  visited  and  described  by 
European  travellers  before  most  other  parts  of  Tibet,  and  their 
both  being  so  exceptionally  level  as  compared  with  the  rest 
of  that  country,  has  materially  tended  to  spread  the  erro- 
neous impression  of  the  whole  of  Tibet  being  a  series  of  ele- 
vated plains. 

Artemisue  and  Umbellifera,  including  Prangos  pabularia, 
are  abundant  in  the  Dras  valley,  and  the  prevalent  Cheno- 
podiacea  of  Tibet  are  scarce.  Vitis,  Tmpatiens,  Black  Cur- 
rant, Silene  inflata,  Aconitumy  Hypericum^  Vemonia,  Juji^- 
ru8y  Thymus  Serpyllum,  Achillea  Millefolia,  ConvcMariay  and 
TkUipa,  all  very  rare  in  Tibet,  occur  in  the  valley.  Towards 
the  summit  of  the  Pass,  Dr.  Thomson  gathered  110  species 
on  the  Tibet  side,  of  which  all  but  six  or  seven  were  Kssh- 
mirian. 

5.  Nari. — Of  this  province  (more  accurately  called  Nari- 
Khorsum)  nothing  is  known  botanically ;  it  is  enormously 
lofty,  utterly  barren,  and  almost  uninhabited,  except  on  the 
lowest  part  of  the  ravine  of  the  Indus,  whose  sources  hare 
not  been  visited  by  any  traveller ;  nor  has  the  province  been 
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estered  except  by  Moorcroft  :  it  is  wholly  under  Chinese  in- 
ioence. 

6.  Labak. — ^This  province^  as  restricted  by  us^  extends  from 
Nari  to  Baltic  a  distance  of  230  miles^  in  which  the  Indus 
dooends  from  14^000  feet  at  Demchok^  to  10,500  below  Le, 
ind  at  8500  enters  Balti. 

From  Hanle,  the  mgst  elevated  portion  of  this  province,  to 
ila  lower  end,  the  increase  of  vegetation  is  very  gradual  along 
tbe  valley  of  the  Indus.  The  town  of  Hanle  (14,300  feet 
above  the  level  of  the  sea)  is  situated  in  a  very  open,  undu- 
lating, barren,  saline  plain,  six  to  eight  miles  in  diameter, 
eovered  vrith  bog-soil,  and  bearing  plants  characteristic  of 
aoch  localities.  Bushes  of  Myricaria  become  common  at 
14,000  feet,  and  these  attain  the  character  of  small  trees  at 
13,000;  below  this.  Poplars,  Hippophae,  Rosa^  etc.  commence, 
and  form  a  low  brushwood.  Le,  the  capital  of  the  province 
(and  of  West  Tibet),  is  11,800  feet  above  the  sea. 

7.  Balti  is  a  Mohamedan  province,  and  extends  from 
Ladak  to  the  great  bend  of  the  Indus ;  it  also  includes  the 
lower  course  of  the  Shayuk  river,  up  to  10,000  feet.  It  is 
ocmterminous  on  the  south  with  Dras  and  Hasora,  and  bound- 
ed on  the  north  by  the  Kouenlun,  or  Mustagh.  The  axis  of 
the  latter  is  probably  not  less  elevated  than  it  is  further  east ; 
bat  Utile  is  known  of  its  slopes  north  of  Balti,  except  that, 
owing  to  tiie  damp  winds  finding  free  access  by  the  Indus  val- 
ky,  they  are  m<n*e  snowy  than  anywhere  to  the  eastward. 

The  bed  of  the  Indus  at  Tolti  is  elevated  about  7500  feet ; 
tt  Iskardo,  the  capital  of  the  province,  7000;  at  Bondu, 
^200;  and  at  the  great  bend  about  5000. 

Throughout  Balti  the  course  of  the  Indus  is  in  many  places 
^te  impracticable,  from  the  narrowness  of  its  defile  and  its 
nigged  bounding  mountains.  Except  in  the  presence  of  the 
sabtropical  genera  mentioned  at  page  218,  the  vegetation  of 
Balti  presents  little  of  interest.  Vines  abound,  climbing  over 
fte  poplars,  and  there  is  much  cultivation  in  available  situa- 
tiona. 

iff 
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8.  NtJBRA. — ^We  have  extended  this  province  to  the  whole 
of  the  south  flank  of  the  Kouenltm^  from  Balti  to  Nan  ;   it 
includes  the  districts  of  Nubra^  Fangong^  and  Rodok^  and  is 
comprised  within  the  basin  of  the  Shayuk  river  and  its  afflu- 
ents^ including  the  Pangong  lakes^  which  have  now  no  exit^ 
but  which  there  is  good  evidence  to-  prove  once  drained  into 
the  Shayuk  river.     This  is  the  most  lofty  and  sterile  province 
of  Tibet^  except  Nari ;  the  axis  of  the  Kouenlun  being  pro- 
bably continuously  upwards  of  18,500  feet  in  elevation,  and  its 
main  ramifications  being  equally  lofty.     The  valleys  enclosed 
between  the  latter  extend  for  many  miles  at  16-17,000  feet^ 
whilst  numerous  peaks  in  all  parts  rise  20-23,000.     The  ele- 
vation of  the  Karakoram  Pass,  on  the  axis,  is  18,300 ;  that  of 
the  Pangong  lakes,  which  are  very  salt,  13,400  feet ;  and  they 
are  surrounded  by  mountains  of  19,000  feet.     The  elevation 
of  two  of  the  passes  over  the  range  dividing  the  Indus  from 
the  Shayuk  valley,  north  of  Le,  are  17,000  and  19,000  feet. 

There  is  little  peculiarity  in  the  v^etation  of  Nubra;  the 
plants  of  the  lowest  valleys  are  those  of  the  Indus  in  Balti, 
Populus  Etgahratica  being  plentiftd.  Ulmus  pumila  occurs 
nowhere  else  in  Tibet.  Walnut  and  EUeagmus  here  find  their 
northern  limit,  and  are  both  scarce.  In  respect  of  cultivation, 
the  Nubra  valley  is  superior  to  any  other  part  of  Tibet  of 
equal  elevation,  being  comparatively  well  wooded,  and  the 
trees  often  affording  shade,  whilst  green  lanes  blooming  with 
Clematis  and  rue,  and  hedges  of  Hippophae  enclosing  fields  of 
millet,  wheat,  buckwheat,  and  rape,  are  common  around  the 
villages.  The  only  peculiar  plants  are  a  curious  dwarf  Berberis 
{B.  fdicinaf  nob.)  which  grows  at  14-15,000  feet,  and  a  white- 
flowered  Allium  at  11,000  feet. 

Eastern  Tibet  is  quite  unknown  to  us  botanically  and 
geographically.  The  scanty  notices  published  by  the  few  tra- 
vellers who  have  been  able  to  penetrate  into  the  interior  of 
that  strictly  guarded  country  lead  to  the  conclusion  that  it 
has  the  same  general  aspect  as  Western  Tibet,  as  £Etr  east  at 
all  events  as  Jigatzi  or  Teshu  Lumbu  and  Lhassa.    The  oral 
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infiiniiation  of  the  natives  of  the  country  confirms  this.  We 
ieam  fiiom  Turner  that  showers  of  rain  are  frequent  about 
Jigatzi  daring  the  summer  months ;  and  aa  the  winds  in  the 
faDej  of  the  Yaru  are  said  to  be  generally  east  and  south-east^ 
tbe  amount  of  rain-fall  must  increase  as  we  descend  that  river, 
though^  sheltered  as  it  is  by  the  Assam  Himalaya  and  Mishmi 
Doimtains^  the  fall  is  no  doubt  comparatively  insignificant. 

Of  the  direction  of  the  mountain-chain  to  the  north  of  the 
Yam  nothing  is  known.  The  only  Europeans  who  have  vi- 
sited it  have  been  Captain  Bogle  in  1774^  who  resided  at  the 
monastery  of  Chammaning,  in  latitude  30^^  norths  when  on  a 
vussion  to  the  Supreme  Pontifi*;  and^  more  latterly^  Messrs. 
Hue  and  Gabet^  who  crossed  it  on  their  way  from  Kokonor 
to  Lhassa.  From  the  accounts  of  the  latter  travellers  the 
coontry  seems  to  be  enormously  elevated,  and  continuously  so 
fcr  a  belt  of  many  miles  in  breadth ;  and  to  this  may  be  added 
the  testimony  of  the  Tibetans  themselves,  and  the  fact  of  so 
many  of  the  greatest  rivers  of  Asia  rising  within  the  same 
area. 

Br.  Hooker  collected  a  few  plants  on  the  southern  border 
of  Tibet  to  the  north  of  Sikkim,  and  these,  amounting  to  only 
fifteen  or  twenty  species  in  two  days'  journey,  are  almost 
identical  with  those  from  equal  elevations  (16-18,000  feet)  in 
West  Tibet, — a  stunted  Lomcera  and  Urtica  being  the  preva- 
lent species  at  16,000  feet,  with  creeping  Carices  in  the  sand, 
and  tufted  plants  of  Alsinea,  Draba,  Androsace,  Oarytropia 
chi&^hyllay  Sedum,  Saanjraffa,  and  grasses  and  sedges,  most 
of  which  ascend  to  18,000  feet.  The  curious  genus  Thylaco^ 
fptrmum  forms  hard,  hemispherical  mounds  on  the  stony  soil 
at  these  elevations,  and  is  one  of  the  most  conspicuous  fea- 
tures of  the  flora.  The  ground  was  there  everywhere  covered 
^th  an  efflorescence  of  carbonate  of  soda,  and  the  pools  of 
water  were  full  of  Ranuriculus  aquatilis  and  Zannichellia  pa^ 
^tris,  also  typical  of  similar  situations  in  West  Tibet. 

In  the  valley  of  the  Yam  the  Dama  (Caragana  versicolor) 
K  said  to  grow,  and  to  be  the  oidy  firewood;  and  by  the 
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streams^  in  sheltered  valleys,  are  poplars,  willows,  and  pro- 
bably ash  or  walnnt.  Where  the  Aran  enters  Nipal,  at  Tin- 
gri,  the  vegetation  appears  (from  a  small  collection  we  have 
received  thence)  to  be  similar  to  that  of  Konawar. 

At  Lhassa  the  country  is  open  and  stony,  and  without 
trees,  except  snch  as  are  cultivated,  just  as  in  Western  Tibet. 
Of  these,  the  apricot  is  the  only  one  of  which  we  have  any 
certain  knowledge.  Vines  have  been  stated  to  grow  in  the 
city  of  Lhassa  (Humboldt, '  Asie  Centrale '),  but  this  has  been 
contradicted  by  aU  our  informants.  Further  east,  in  the  di- 
rection of  China,  we  learn  from  Hue 'and  Oabet's  Travels 
that  the  mountains  are  covered  with  forests,  while  towards 
the  south-east,  in  the  valley  of  the  Yam,  a  subtropical  climate 
is  soon  reached,  tea,  rice,  and  cotton  being  all  cultivated. 

III.  Eastern  India, 

The  axis,  or  watershed,  of  the  great  meridional  chain  which 
is  continuous  with  the  Kouenlun  must  be  sought  as  far  north 
as  85^  N.  lat.,  where  it  penetrates  between  the  waters  of  the 
Hoangho  and  those  of  the  Yang-tse-Kiang.  It  is,  however, 
probable  that  the  watershed  of  the  Yarn  river  lies  considerably 
further  south  than  this  chain,  and  occupies  a  position  nearly 
parallel  to  that  river,  till  it  reaches  28°  N.  lat.  in  98°  E.  long., 
after  which  its  direction  is  nearly  north  and  south,  and  it  be- 
comes the  axis  of  the  Malayan  peninsula,  which  separates  Avs 
and  Siam  on  the  one  hand  from  Yunan  and  Cochin-China  on 
the  other. 

To  the  north  of  this  chain,  in  Tibet,  lies  a  vast  unknown 
tract,  in  which  the  head-waters  of  the  Yang-tse-Kiang  perhaps 
ramify,  as  well  as  those  of  the  Tsa  river,  which  is  identified  by 
Chinese  geographers  with  the  Neay-Kiang  of  Cochin-China. 
On  the  southern  face  of  the  chain  the  Dihong,  the  Brahma- 
putra, and  the  Irawadi,  have  their  sources.  It  may  therefore 
be  considered  to  be  the  boundary  of  India  in  tins  direction,  as 
the  frontiers  of  Ava  and  China  run  nearly  along  it. 
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He  diain  of  mountains  which  separates  the  waters  of  the 
Bnlunapntra  fix)m  those  of  the  Irawadi^  branches  off  from 
flds  main  axis  at  an  acute  angle.  Its  direction  is  south- 
vest,  and  it  decreases  rapidly  in  elevation  after  leaving  the 
IGshni  country^  forming  the  Naga  hills,  which  extend  from 
%i^£.  long,  to  the  sources  of  the  Cachar  and  Manipur  rivers, 
and  have  an  average  height  of  6000  or  7000  feet.  Here  the 
dam  bifurcates,  one  branch  running  due  west  as  far  as  the 
great  bend  of  the  Brahmaputra,  while  the  other  runs  nearly  due 
sooth.  The  western  branch,  under  the  name  of  the  Cachar, 
Jamtia,  Khasia,  and  Grarrow  hills,  separates  the  vaUey  of  As- 
sam from  that  of  Silhet.  Its  elevation  varies  from  4000  to 
7000  feet.  The  other,  which  separates  Cachar,  Chittagong, 
and  Aracan,  firom  Ava,  has  been  called  the  Aeng  range ;  it  is 
k»  known,  but  is  in  many  parts  probably  equaUy  elevated. 

The  provinces  of  Eastern  India  selected  for  botanical  divi- 
sioDsare — 


1.  Mishmi. 

2.  Assam. 

3.  Naga  and  ELhasia. 

4.  Cachar  and  Silhet. 

5.  Chittagong  and  Tippera. 


6.  Aracan. 

7.  Ava  and  Pegu, 

8.  Tenasserim. 

9.  Malayan  Peninsula. 


1.  Mishmi. 

He  country  between  India  and  China  to  the  east  of  Assam 
18  as  Uttle  known  as  any  other  on  the  globe.  Between  the 
British  fit)ntier  and  that  of  China  there  are  interposed  a 
number  of  savage  tribes,  constantly  at  war,  and  so  extremely 
jealous  of  one  another  that  no  offers  of  reward  have  been  suc- 
cessful in  inducing  them  to  guide  travellers  into  the  interior 
of  their  mountains,  though  many  efforts  have  been  made  since 
Assam  was  conquered  by  the  Indian  Gk>vemment  during  the 
first  Burmese  war.  At  that  time  (as  we  learn  from  Captain 
Wilcox's  very  interesting  narrative)  a  corps  of  scientific  sur- 
veyors was  attached  to  the  army  in  the  field,  in  order  to  be 
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ready  to  take  every  opportunity  of  improving  our  knowledge 
of  geography.  To  the  surveys  of  this  corps,  and  in  particular 
to  Captain  Wilcox  himself,  we  are  indebted  for  all  that  is 
known  of  these  countries. 

The  Mishmi  mountains,  which  occupy  the  most  northerly 
part,  are  the  southern  and  western  slopes  of  a  mass  of  snowy 
mountains  which  sweep  round  the  north-west  of  Assam  from 
the  east  bank  of  the  Dihong  to  the  sources  of  the  Dihing  river. 
The  peaks  of  this  chain  are  perhaps  nowhere  of  great  eleva- 
tion as  compared  with  the  Himalaya,  though  many  are  covered 
with  perpetual  snow ;  and  there  are  probably  considerable  de- 
pressions, as  at  the  so\irce  of  the  true  Brahmaputra,  which  is 
at  the  north-east  angle  of  the  chain,  where  the  branch  which 
runs  west,  and  bounds  Mishmi  on  the  north,  is  given  off. 
These  mountains  rise  abruptly  from  the  plain  of  Assam. 
They  have  been  visited  by  Captain  Wilcox  and  by  Mr.  Grif- 
fith, to  whom  we  are  indebted  for  all  our  information  regard- 
ing their  vegetation.  The  climate  is  extremely  humid.  The 
rainy  season  is  the  same  as  in  Assam,  but  heavy  winter  rains 
occur,  and  the  air  is  usually  extremely  damp. 

The  northern  valleys  of  the  Mishmi  country  appear  to  be 
included  in  Tibet,  and  from  the  accoimts  of  the  few  travellers 
who  have  perilled  their  lives  in  attempting  to  ascend  them, 
the  Tibet  frontier  is  gained  in  about  fifteen  days'  march  up 
the  Brahmaputra,  from  the  Kund  or  sacred  pool  of  that  river. 
Wilcox,  indeed,  approached  the  frontier  village  of  Taling; 
and  more  recently  a  French  missionary  (M.  Krick)  reached 
the  same  spot,  where  he  was  forced  to  retire,  owing  to  the 
jealousy  of  the  authorities. 

The  flora  corresponds  very  closely  with  that  of  Sikkim, 
Bhotan,  and  the  Khasia  mountains,  and  affords  every  indi- 
cation of  constant  humidity.  The  mountains,  up  to  six  thou- 
sand feet,  are  covered  with  a  dense  tropical  forest,  in  which 
Calami,  Wallichia,  Areca,  Caryota,  and  Arenga,  are  common, 
with  tree-ferns,  Pandamis,  and  Musa.  Oaks,  chesnuts,  a  wild 
Thea,  GtUtifera,  Tiliacea,  Verbenacea,  and  Araliace<B  are  cha- 
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ncteristic  trees.  Liguidambar  is  also  common^  and  parasitical 
Orchidete  and  ferns  are  extremely  abundant.  A  plant  closely 
allied  to  Rafflesia  {Sapria  Griffithit),  which  was  discovered  in 
these  mountains  by  Griffith,  is  the  most  remarkable  form 
known  to  occur  there. 

The  upper  valley  of  the  Brahmaputra  is  more  open,  and  is 
licUy  cultivated,  rice  being  the  chief  crop,  and  oranges  the 
most  abundant  fruit-tree. 

Higher  up,  the  mountain-slopes  are  clad  with  pines  of  an 
undetermined  species  in  great  abundance.  Rhododendron  ar- 
ioreum  is  also  of  frequent  occurrence,  and  the  temperate  flora, 
80  &r  as  it  is  known,  closely  resembles  that  of  Khasia. 

The  alpine  flora  is  quite  unknown ;  but  we  learn  from  Wil- 
cox, who  crossed  a  pass  elevated  12,800  feet  above  the  level  of 
the  sea^,  on  his  journey  to  the  Irawadi,  that  stunted  Rho- 
dodendrons were  common,  and  that  a  species  of  Juniper  oc- 
ean^ on  the  crest  of  the  pass,  together  with  Coptis  Teeta,  a 
remarkable  Banunculaceous  genus,  which  is  not  found  in  the 
Himalaya. 

Though  so  luxuriant  and  tropical,  the  flora  of  the  Mishmi 
hills  below  6000  feet  elevation  did  not  yield  Griffith  a  rich 
harvest, — ^he  did  not  obtain  a  thousand  species  during  his  re- 
sidence there.  These  consisted  chiefly  of  tropical  orders, 
amongst  which  the  foUowing  are  the  most  numerous  in  spe- 
cies:— 


CoxnpositiB 80 

Gnminead 73 

Labiate 50 

Orchidea) 43 


Eubiaceffi 42 

AcanthacesB 38 

LeguminosfiB      ....  31 

Cyperace© 22 


besides  200  Earns. 

These  nupabers  are  taken  from  his  published  journals ;  but, 
from  our  examination  of  the  materials  from  which  they  were 
computed,  they  must  be  considerably  reduced,  especially  the 
Perns. 

*  AsiAt.  Res.  xyii.  451. 
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2.  Assam. 


The  province  of  Assam  is  bounded  by  the  Himalaya  and 
Mishmi  mountains  on  the  norths  and  by  the  Ehasia  and  Naga 
hUls  on  the  south.  It  is  a  tropical  valley  continuous  at  its 
western  extremity  with  the  plains  of  Bengal^  and  gradually 
contracting  to  the  eastward^  tilT  the  mountains  at  last  ap- 
proach so  close  together  that  no  level  country  remains  be- 
tween them.  The  width  of  the  lower  valley  is  about  thirty 
miles;  it  is  in  general  levels  but  low  ranges  of  hills  project 
occasionally  from  both  sides  almost  to  the  Brahmaputra^  and 
isolated  hillocks  occur  scattered  here  and  there  over  the  sur- 
face. 

The  atmosphere  is  very  humid,  and  dense  fogs  are  frequent 
in  winter.  The  rainy  season  lasts  from  May  till  October^  and 
the  rain-fall  (about  eighty  inches  at  Growahatti)^  though  much 
less  than  on  the  mountains  by  which  it  is  surrounded,  is  con- 
siderable. The  climate  is  therefore  on  the  whole  equable, 
without  excessive  summer  heat,  and  without  great  winter 
cold.  Lower  Assam  is  richly  cultivated,  but  dense  forest  occu- 
pies the  base  of  the  hills  on  either  side,  as  well  as  the  hillocks 
which  advance  upon  the  plain. 

In  Upper  Assam  there  is  but  little  cultivation,  and  much 
forest,  which  is  often  almost  impervious  from  rank  under- 
wood. Along  the  river  the  low  alluvial  plains,  which  at  the 
junction  of  the  Dihong  are  scarcely  raised  350  feet  above  the 
level  of  the  sea,  are  bare  of  trees,  and  covered  with  dense 
grass  jungle.  The  mountains  display  a  rich  vegetation  of  the 
most  tropical  forms  which  India  produces.  Anonacea  are 
numerous,  several  species  of  Myrivticem  occur,  and  the  India- 
rubber  fig  forms  large  forests  in  some  places.  Caiami  and 
Plectocamia  abound  in  the  dense  jungles,  as  well  as  other 
rare  and  interestii^  palms,  belonging  to  the  genera  Lknsionia, 
lAcuala,  ArengUy  Areca,  Wallichia,  etc.  Oaks  and  chesnuts 
are  also  characteristic  types,  as  are  GtUtifertB,  TemstrcemiO' 
cea,  Magnol%ace€B,  Saurauja^  and  tree-ferns. 
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The  earliest  explorer  of  the  flora  of  Assam  was  Major  Jen- 
kins, who  transmitted  to  Sir  W.  Hooker  very  extensive  coUec- 
iiQDs.  Wallich,  Griffith,  and  M'Clelland  visited  the  valley  in 
1835,  to  investigate  the  then  recently  discovered  tea  forests, 
tod  Griffith  returned  to  it  more  than  once,  so  that  its  v^eta- 
tkm  is  now  well  known.  Mrs.  Mack  and  Mr.  Simons  have  also 
enriched  the  Hookerian  Herbarium  with  many  interesting  As- 
nm  plants.  The  Ranunculus  Chinenris,  a  well  marked  Chi- 
nes species,  occurs  nowhere  else  in  India;  and  Griffith  has 
pobted  out  a  multitude  of  instances  of  similarity  between  the 
flons  of  these  two  countries,  in  his  able  Report  on  the  culti* 
▼stion  of  the  tea-plant  in  the  Transactions  of  the  Agricultural 
Society  of  Calcutta.  The  manufacture  of  tea  has  now  been 
orried  on  for  some  years  with  considerable  success  in  Upper 
Attam,  but  the  wOd  tea  (whose  abundance  in  the  forests 
of  some  parts  led  to  the  attempt  in  the  first  instance)  is  no 
longer  used  for  that  purpose.  Griffith  has  given  a  general  ac- 
ooQnt  of  the  botany  of  the  Assam  valley,  in  his  Report  on  the 
tea  cultivation  already  alluded  to ;  as  also  in  his  ^*  Remarks 
on  a  collection  of  plants  made  at  Sadya,  in  Upper  Assam,'' 
published  in  the  Calcutta  Asiatic  Society's  Journal,  and  in  his 
private  journals.  He  mentions  having  collected  1500  species, 
>nd  computes  that  the  whole  flora  must  amount  to  at  least 
6000, — an  estimate  which,  like  all  such  made  on  similar  data, 

• 

^  greatly  exaggerated,  and  probably  doubles  the  actual  amount. 

8.  Naoa  and  Khasia  Hills. 

The  mountain  range  which  bounds  Assam  on  the  south  is 
faiown  by  a  great  diversity  of  names  in  different  parts  of  its 
^^vse,  according  to  the  different  tribes  by  whom  it  is  in- 
l^ted.  The  only  part  of  the  range  which  is  well  explored 
is  that  called  the  Khasia  hills,  across  which  a  good  road  runs, 
byjwhich  a  communication  is  kept  up  between  Silhet  and 
Oowahatti,  the  capital  of  Assam.  These  mountains  have 
l^cen  explored  botanically  by  Wallich  and  Griffith,  and  more 
'ccently  by  ourselves. 

2  A 
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The  Khasia  hills  rise  abruptly  on  the  south  firom  the  plains 
of  Silhet  to  the  height  of  about  4000  feet^  and  thence  more 
gradually  to  6000  feet.  The  culminating  point  is  Chillong 
hill^  the  elevation  of  which  is  about  6600  feet.  Their  south- 
em  slopes  are  exposed  to  the  full  force  of  the  monsoon^  and 
the  rain-fall  is  there  excessive^  amounting  at  Churra  to  500  or 
600  inches  annually.  Further  in  the  interior  the  fall  is  less^ 
and  it  gradually  diminishes  in  amount  till  the  valley  of  Assam 
is  entered.  On  the  north  side  the  slope  of  the  mountains  is 
less  abrupt^  though  there  too  there  is  a  sudden  fall  firom  5000 
to  2000  feet,  below  which  level  a  succession  of  gradually  low- 
ering 4iilk  continues  to  the  Brahmaputra. 

To  the  westward  of  the  Khasia  hills  lie  the  Garrows^  which 
are  lower^  the  maximum  elevation  being  probably  nowhere 
more  than  three  or  four  thousand  feet.  To  the  east^  beyond 
Jyntea  or  Jaintia,  which  is  similar  in  general  character  to 
Khasia^  and  will  be  included  by  us  under  that  designation^ 
there  appears  to  be  a  considerable  depression  in  the  range^  a 
large  river  with  an  open  valley  penetrating  &r  to  the  north. 
These  hills  have,  however,  not  been  explored  by  Europeans. 
To  the  east  of  Cachar  again  there  are  lofty  hills^  inhabited  by 
Nagas,  and  also  quite  unexplored,  except  in  one  place,  where 
they  were  crossed  by  Griffith  in  travelling  firom  Upper  Assam 
to  the  Hukum  valley,  on  a  tributary  of  the  Irawadi. 

Notwithstanding  the  enormous  rain-fall  and  the  great  hu- 
midity of  the  atmosphere,  the  higher  parts  of  the  Khasia  hills 
are  generally  bare  of  trees,  except  in  ravines  and  occasionally 
on  northern  exposures.  This  remarkable  peculiarity  is  due 
partly  to  the  nature  of  the  sur&ce,  and  the  firee  drainage,  but 
mainly  to  the  removal  of  the  soil  by  the  heavy  rains^  and  to 
the  fiirious  winds  which  sweep  over  the  level  tops  of  the  hills. 
Wherever  there  is  shelter,  trees  spring  up  at  once ;  and  the 
base  of  the  mountains,  and  the  deep  valleys  which  penetrate 
far  into  the  interior,  are  clothed  with  dense  forest. 

At  the  base  of  the  Khasia  the  vegetation  is  tropical,  and 
the  plants  the  same  as  those  of  Assam.     The  sheltered  and 
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▼ell  wooded  dells  possess  a  rmiformly  hot  climate^  and  closely 
resemble  similar  spots  on  the  Eastern  Archipelago.  Vaccinia 
are  plentiful^  and  there  are  many  representatives  of  the  Ma- 
layan flora^  such  as  Myristica,  Henslovia  (Wallich)^  Polyosma, 
Cardiopteris,  Antidesma,  Apostasia,  Cyrtosia,  and  other  Or- 
chidese,  T€m8troem%ace(B,  Sonerila,  Medinilla,  Erycibe,  Cyrto- 
ceraSj  and  Tacca, 

Higher  np^  temperate  climate  forms  become  common^ 
chiefly  oaks  (of  which^  including  chesnnts^  sixteen  species 
are  known)  4  Styrax,  Magnolia^  Gardma,  Spharocarya,  and 
Lauracea.  Acanthacete  form  a  great  part  of  the  underwood^ 
and  balsams  are  very  numerous.  The  open  hill-sides  are 
eoyered  with  a  luxuriant  herbage^  remarkably  rich  in  species ; 
and  at  elevations  above  5000  feet  there  is  a  remarkable  pre- 
dominance of  northern  forms,  which  are  common  on  the  Hi- 
malaya at  greater  elevations.  Most  of  the  large  Himalayan 
genera  are  there  represented.  We  find  species  of  Ranunculus, 
Anemone,  Thalictrum,  Delphinium,  Corydalis,  Geranium,  Par* 
nasria,  Rubus,  PotentiUa,  Sanguisorba,  Astragalus,  Sascifraga, 
AstUbe,  Umbelliferne,  Valeriana,  Senecio,  Cirsium,  Pedicularis, 
Primula,  Tofieldia,  and  Iris,  Of  many  of  the  genera  which 
abound  in  the  temperate  Himalaya  there  are  only  single  spe- 
cies, of  others  there  are  several.  Rhododendron  is  represented 
by  several  species.  One  of  these,  the  common  jR.  arboreum, 
has  a  very  wide  range  in  India :  the  others  belong  to  the  more 
eastern  forms  of  the  genus,  and,  like  the  species  of  Java,  de- 
scend to  very  low  elevations :  of  Bx>sa  also,  the  only  species  is 
the  Peninsular  and  Chinese  R,  sempervirens. 

We  have  elsewhere  (page  105)  alluded  to  the  prevalence  of 
Chinese  and  Japan  forms  in  Eastern  India ;  many  of  these  are 
Himalayan,  but  some  are  quite  peculiar  to  the  Khasia.  Of 
these,  Pinus  Sinensis,  Nymphaa  pygmcea,  Aralia  aculeata,  Ha- 
mamelis  Chinensis,  Nepenthes  phyUamphora,  and  Bouningia 
of  Hooker  (a  curious  genus  of  ferns)  are  all  Chinese  species, 
which  in  India  are  almost  confined  to  the  Khasia.  Reeve- 
sia  and  lUicium  arc  genera  confined,  so  far  as  is  hitherto 
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known^  to  China  and  the  Khasia ;  whikt  Hehtringia,  Micro^ 
ptelea,  Corylapsis,  BuckUmdia^  and  Quercns  serrata,  though  all 
Chinese  and  Khasian^  are  also  common  to  the  Himalaya;  and 
Vaccinium  hrctcteatum^  as  we  have  elsewhere  said^  is  found 
in  China^  the  Khasia^  and  the  Peninsula^  but  not  in  the  Hi- 
malaya. 

Podostemon  is  a  remarkable  genus^  which  is  abundant  in  all 
the  Khasian  streams^  even  in  the  most  rapid  currents  coTcring 
the  stones  in  autumn  with  a  bright  green  carpet.  This  genus 
is  even  more  abundant  in  the  Nilgiri  and  Ceylon  streams, 
and  also  found  in  Mishmi,  but  is  quite  unknown  in  the  Hi- 
malaya. 

Pahns  are  very  abundant  in  the  Khasia,  though  much  leas 
so  than  in  the  Malayan  Peninsula  and  Eastern  Archipelago. 
We  collected  twenty-five  species,  belonging  to  the  genera 
PhoBfiiXy  Liauila,Areca,Arenga,Pkctocomia,  Calamus ^  Caryota, 
ChanueropSy  and  Wallichia.  Of  these  the  Chanuercps  is  pro- 
bably identical  with  the  Nipal  and  Kumaon  C  MarHana, 
though  not  found  in  any  intermediate  part  of  the  Himalaya. 
Uviatona,  which  is  said  to  occur  at  the  northern  base  of  the 
Khasia,  is  found  no  further  west. 

There  is  only  one  pine  in  the  Khasia  mountains,  Pinu9  Si- 
nensis.  This  species  is  not  known  as  a  native  of  the  Hima- 
laya, but  it  is  not  impossible  that  it  may  occur  in  some  parts 
of  Bhotan.  It  may  be  conjectured  too  that  it  also  extends 
into  the  mountains  of  the  eastward,  but  we  do  not  yet  know 
any  details  of  its  distribution.  In  the  Khasia  hills  it  is 
not  found  in  the  very  rainy  southern  districts,  but  becomes 
common  in  the  valley  of  the  Boga  Pani  below  Moflong,  and 
thence  extends  throughout  the  range,  and  descends  towards 
Assam.  The  absence  of  Pinus  hngifolia  is  curious,  as  there 
is  nothing  in  the  climate  adverse  to  its  growth ;  but  the  ele- 
vation is  not  sufficient  to  lead  us  to  expect  the  occurrence  of 
any  other  of  the  Himalayan  pines,  or  of  the  subalpine  plants 
which  accompany  them.  The  common  yew  is  however  found 
at  5-6000  feet,  and  two  species  of  Podocarpus  occur  on  the 
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Wer  hills^  together  with  Cycas  pectinata  and  Gnetum  scan- 
deniy  which  are  abundant  everywhere. 

As  in  all  very  hnmid  climates^  orchids  occur  in  very  great 
abundance  in  the  Khasia  mountains^  constituting  there  at 
least  one-twelfth  of  the  vegetation^  and  being  by  far  the 
largest  natural  order  of  flowering  plants !  They  are  equally 
abundant  at  all  elevations.  Many  are  epiphytes^  but  terrestrial 
spedes  are  also  common^  both  in  dense  woods  and  in  open 
grassy  places.  ScUaminetB  are  very  numerous.  From  the 
barrenness  of  the  surface  over  a  great  part  of  the  hills^  grasses 
constitute  the  most  prominent  feature  in  the  flora  of  this 
district,  occurring  gregariously  in  prodigious  abundance. 
Most  of  the  species  belong  to  the  tropical  division  of  the 
order,  coarse  Panicea  being  the  prevailing  forms,  but  there 
are  also  many  Poacete  of  European  genera. 

In  some  respects  the  vegetation  of  the  Khasia  approaches 
more  closely  in  its  features  to  that  of  the  mountains  of  the 
PeniDsula  than  of  the  Himalaya:  tins  arises  mainly  from 
the  form  of  the  hills  and  their  much  less  rugged  outline^ 
their  valleys  being  more  open,  though  with  steeper  flanks,  and 
the  hill-tops  broader.  Hence  the  grassy  slopes  being  covered 
mth  clumps  of  shrubby  vegetation,  and  the  forest  being  con- 
fined to  sheltered  localities,  are  remarkable  features  in  com- 
mon with  the  Nilghiri,  but  quite  foreign  to  the  Himalaya;  to 
which  must  be  added  a  very  strong  resemblance  in  the  genera 
and  species  forming  the  mass  of  the  shrubby  vegetation,  which, 
though  almost  all  Himalayan,  are  there  less  gregarious  and 
more  interspersed  with  large  trees  of  different  genera.  These 
consist  of: — 


Ehododendron  arbareum, 
Pieris  avalifolia, 
Ligustrum. 
Eurya,  two  species. 
Vaccinium  hractecf^um, 
Gbultheria,  several  species. 
Symplocos,  ditto. 


Styrax. 

Callicarpa,  several  species. 

Celastrus,  ditto. 

Micheha,  ditto. 

Gtoughia  JSimalaiea, 

Gomphandra. 

Photinia,  several  species. 
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Bex. 

Berberifl. 

Eugenia. 

Casearia. 

MjTHine. 

Clejera. 

Laurinea),  TariouB 

genera. 

Yibumnm,  Beveral  species. 

Eubiaceie,  ditto. 

El»ocarpus. 

CompositsB,  ditto. 

Elsagnus. 

Jasminiim,  ditto. 

Tnrpinia. 

Indigofera. 

AraliacesD,  several  species. 

Baurauja,  BCTeraL 

To  these  must  be  added  certain  Himalayan  temperate  genera 
that  are  Khasian,  but  not  Peninsular^  especially  oaks  and 
chesnnts : — 


Holbolba. 

Cerasus. 

Microptelea. 

Manglietia. 

Prinsepia. 

Carpinus. 

Magnolia. 

Benthamia. 

Helicia. 

Talauma. 

Leycesteria. 

Betula. 

SpirsEMk 

Itea. 

Sabia. 

Pyrus. 

Hydrangea. 

Spluerostema. 

Corylopsis. 

Adamia. 

Taxus. 

Bucklandia. 

Luculia. 

Pinus. 

Neillia. 

Hymenopogon. 

Camphora. 

Pomaceaa,  several. 

Limonia. 

Chamserops. 

Camellia. 

Wightia. 

Plectocomia. 

Acer. 

nd  of  herbaceous  forms : — 

Codonopsis. 

Saxifraga. 

Pyrola. 

Corydalis. 

Sanguisorba. 

Monotropa. 

Dicentra. 

Lychnis. 

Veronica. 

Panax  Fseudthgin- 

Anisadenia. 

Dipsacus. 

aeng. 

Circsea. 

Iris. 

Delphinium. 

Sarcopyramis. 

Allium. 

Astragalus. 

Crawfurdia. 

Paris. 

Astilbe. 

Primula. 

Polygonatum. 

Of  Khasian  temperate  forms  common  also  to  the  Peninsula, 
but  not  found  in  the  Himalaya^  Vaccinium  bracteatum,  also  a 
native  of  China,  is  almost  the  only  example. 
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During  our  five  months^  residence  in  the  Ehasia  we  col- 
lected 2264  species  of  flowering-plants  and  nearly  200  ferns. 
The  following  natural  orders  are  noticeable  for  the  number  of 
^ledes  they  contain 

YerbenacesB 29 

ScrophularinesB .     ...  40 

LabiatsB 57 

Cyrtandraoe®    ....  24 

Acanthace® 58 

Asclepiadess 45 

Polygoneffi 26 

Amentace® 20 

Laurinoffl 24 

UrticeaB 82 

EuphorbiaceaB    ....  58 
Gbamine©: 

Panice® 122 

PoaceaB 42 

Cyperacess 91 

Scitamine®   .....  37 

CommelyneaB     ....  18 
Aroideso      "\ 
Orontiace»j 

PahneiB 25 

Orchide© 173 


BanuQcuIace®  . 

.    18 

HenispermesB    • 

.    16 

MagnoliacefB 

9 

Vitace©   .     .     . 

.     34 

Babamine®  .     . 

.     22 

Ternstroemiace© 

1 

.     14 

Aiuuntiacead      .     . 

i 

.     18 

MalvacesD          -^ 

Byttneriace© 

L                       <.<7 

Sterculiace© 

i-  ...    37 

Tiliaceffi 

Legaminosffi      ....  123 

Boeacesd  .     .     . 

.     .    37 

Melastomaceas  . 

.    .    17 

Myrtace©     .     , 

.    .    14 

Oncurbitaoe© 

.    .    31 

UmbeDifer© . 

.    .    19 

Araliace© 

.     .    30 

Bnbiace© 

.     .  112 

Composit©    . 

.    .    87 

Uyrsine© 

.     .     36 

ConTolvulace© 

.     .     26 

29 


The  Naga  hills^  to  the  eastward,  probably  exhibit  a  very 
similar  vegetation  to  the  Khasia^  as  their  elevation  is  about  the 
same.  They  were  crossed  by  Griffith  in  the  month  of  March, 
at  which  season  v^etation  at  considerable  elevations  is  nearly 
dormant.  The  greatest  height  attained  by  him  was  5600  feet. 
He  describes  these  hills  as  much  more  covered  with  forest  than 
the  Ehasia,^  and  states  that  the  southern  slopes  are  moister 
than  those  to  the  north.  As  the  rain-fall  must  be  much  less 
than  it  is  on  the  southern  slope  of  the  Ehasia^  the  greater 
amount  of  forest  is  probably  caused  by  the  diminished  vio- 

*  Priyato  Joumals,  p.  120. 


240  FLORA    INDICA. 

lence  of  the  winds^  which  in  the  Ehasia  sweep  with  tremen- 
dous force  over  the  nearly  level  hiU-topB. 

The  flora  of  the  Naga  hills  is  only  known  by  the  few  notes 
published  in  Griffith's  journals^  as  the  collections  which  he 
made  there  have  not  been  distributed.  Except  lAqwdambaar 
and  Kaulfussia  Assamica,  Griffith  notes  no  plants  as  differing 
firom  those  of  the  Ehasia;  the  general  forms  are  therefore 
certainly  the  same.  He  especially  alludes  to  the  absence  of 
Cardferte,  of  which  however  a  species  is  said  to  abound  on  the 
hills  of  Manipur^  to  the  southward.  Of  genera  indicating 
elevation,  he  mentions  Acer,  Vaccinia,  Daphne,  Berberis, 
Bucklandia,  Crawfurdiay  Viburnum,  and  Cyaihea,  all  equally 
typical  of  elevation  in  the  Khasia  and  Eastern  Himalaya. 
At  lower  levels^  Oaks^  Gordonia,  Camellia,  Memm,  Bucklandia, 
Magnolia,  JEsctUus,  Pandanus,  Areca,  Caryota,  and  tree-ferns, 
are  indicated  as  prevalent  forms. 

4.  Cachab  and  Silhet. 

The  vaUey,  or  rather  marshy  plain  of  the  river  Surma,  which 
lies  to  the  south  of  the  Khasia  mountains,  very  much  resem- 
bles the  Assam  valley  in  its  general  features.  It  is  an  open 
plain,  scarcely  raised  above  the  level  of  the  sea,  which  is  three 
hundred  miles  distant,  and  presenting  here  and  there  a  few 
scattered  hills :  below,  it  expands  into  the  Jheels  of  Eastern 
Bengal,  and  contracts  in  its  upper  part,  as  the  spurs  of  the 
Tippera  and  Naga  hills  encroach  upon  it,  separating  fertile 
plains  by  narrow  ridges  covered  with  dense  forest.  The  moun- 
tains which  skirt  this  plain  on  the  north  nowhere  attain  an 
elevation  of  more  than  7000  feet,  and  those  on  the  south  are 
very  low  and  everywhere  covered  with  dense  forest.  The  cli- 
mate is  the  same  as  that  of  Bengal  and  Assam,  but  more 
healthy ;  the  rains  are  heavy,  the  winter  more  mild,  and  the 
spring  moist  and  not  hot.  The  rain-fall  at  Silhet  is  very 
great,  more  than  200  inches  having  been  roistered  in  one 
year.     At  Caehar  it  is  equally  heavy. 

The  vegetation  of  the  open  plains  of  Silhet  is  the  same  as 
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diat  of  Bengal,  and  on  the  wooded  hills  we  find  a  flora  closely 
reBembling  that  of  Assam.  In  the  moister  forest,  Anonacea 
ve  eitremely  numerous,  and  species  of  Calamus,  tree-fern, 
nd  Patukmua  are  equally  so.  Oaks  occur  in  the  forests 
down  to  the  level  of  the  riyer  Surma,  with  Camellia,  Kadsura, 
Sabia,  Rubus,  and  other  plants  usually  considered  as  indicating 
t  certain  degree  of  elevation. 

The  low  hills  which  rise  out  of  the  plain  in  the  neighbour- 
hood of  Silhet,  and  in  several  other  parts  of  the  district,  are 
oorered  with  brushwood,  amongst  which  are  many  remark- 
able plants,  as  Licuala  peltata,  Adelia  castanocarpa,  TVophis, 
Cmmtim,  Greuna,  Briedelia,  Gelomum,  Moacurra,  Mussanda, 
Guettarda.  There  are  also  some  shrubs  which  here  find  their 
northern  limit,  but  which  are  common  in  similar  localities  in 
Chittagong:  as  instances,  we  may  mention  Dalhousiea  and 
hmotioma.  In  the  grassy  sward  which  covers  the  swampy 
plains  interspersed  among  these  hills,  we  find  also  Stylidium 
KtaUkii,  a  minute  annual,  which  is  interesting  as  the  most 
Borilierly  species  of  the  eminently  Australian  order  to  which 
it  bdongs. 

Many  plants  from  this  district  were  communicated  to  Rox- 
ixugh  by  Mr.  Smith,  Judge  of  Silhet,  Mr.  Dick,  and  other 
Kiidents,  and  by  the  Garden  coUectore ;  and  are  published  in 
his  'Mora  Indica.'  Dr.  Wallich^s  collectors  were  long  at 
Silhet,  and  sent  him  large  collections ;  and  the  authors  of  the 
present  work,  in  the  autumn  of  1850,  ascended  the  Surma 
from  Silhet  to  Silchar,  and  collected  several  hundred  species. 

The  Jheels  of  Eastern  Bengal  are  in  many  respects  a  most 
lemarkable  feature,  and  as  they  owe  their  origin  chiefly  to  the 
excessive  rain-fall  of  the  Khasia  and  Silhet,  and  to  the  over- 
flow of  the  Surma,  we  have  noticed  them  under  this  pro- 
vince, in  preference  to  Bengal,  in  which  they  would  otherwise 
have  been  included. 

The  Jheels  occupy  an  immense  area,  fully  200  miles  in 
diameter,  firom  north-east  to  south-west,  which  is  aln^ost  en- 
tirely under  water  throughout  the  rainy  reason,  and  only  par- 

2f 
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tially  dry  in  tbe  winter  iii<mtli&  They  extend  from  the  very 
baae  of  the  Khasia  and  eastern  extremity  of  the  Cachar  dis- 
trict^ flonthward  to  the  Tippera  hills  and  Smiderbunds,  and 
westward  to  the  Megna  and  considerably  beyond  it^  thos 
forming  a  freshwater  continnation  of  the  Sunderbunds^  and 
affording  a  free  water-communication  in  eveiy  direction.  The 
Tillages,  and  occasionally  large  towns,  which  are  scattered 
over  the  snr&ce  of  the  Jheels,  generally  occupy  the  banks  of 
the  principal  rivers;  these  have  defined  courses  in  the  dry 
season,  their  banks  always  being  several  feet  higher  than  the 
mean  level  of  the  inundated  country. 

Extensive  sand-banks,  covered  in  winter  with  a  short  sward 
of  creeping  grasses  and  annual  weeds,  run  along  the  banks  of 
the  largest  streams,  and  shift  their  position  with  every  flood. 
The  remainder  of  the  surface  is  occupied  by  grassy  marshes 
covered  in  winter  with  rice  crops,  and  in  summer  with  water, 
upon  which  immense  floating  islands  of  matted  grasses  and 
sedges  are  seen  in  every  direction,  gradually  carried  towards 
the  sea  by  an  almort  imperceptibk  current.  The  principal 
floating  grasses  are  OpUsmenus  stagninus  and  Pharus  arisia- 
tus,  which  together  form  the  mass  of  each  islet;  and  along 
with  theseoccur  ^oQa,  SoAmta,  Utrictdaria,  ViUarsia  of  two 
species,  Jussieua,  TVapa,  Pistia,  and  several  aquatic  Scrophu- 

In  shallower  water,  ValUsneria,  HydriHa,  Potamogeton, 
Damasofdum,  several  Nympfuea,  MyriophyUaj  and  Ceratopte- 
res  carpet  the  bottom,  whilst  CkmfennB  and  the  many  tribes 
of  fresh-water  Algae,  so  common  in  temperate  latitudes,  are 
comparatively  rare. 

In  the  marshes  the  principal  grasses  are  Panica,  Paspala, 
and  their  allies,  with  tall  Andropogons,  Sacchara,  Eria$Uku9, 
Arundo,  Apluda,  and  RottbceUia  in  the  greatest  abundance. 
Mixed  with  these  are  Typha,  Scleria  and  numerous  Cyperi, 
but  no  large  Junci. 

On  the  banks  of  the  principal  streams  a  fringe  of  brush- 
wood consists  of  Straviulium,  Tetranihera,  Grewia,  various 
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RMtu^a,  Eugenia,  Gouarda,  and  with  occasionally  immense 
qoantities  of  Alpifda,  more  rarely  Rosa  involucrata.  Calamus 
Ratang,  and  in  sandy  places  Tamarix. 

Conoobndi,  a  few  Asclepiadete,  Cucurbit acem,  and  all  the 
veeds  of  Bengal^  abound  in  favourable  situations;  and  by 
the  Tillages  a  few  scattered  figs^  clumps  of  bamboo^  mango^ 
and  Jreca,  are  all  seen^  though  rarely. 

5.   TiFPERA  AND   ChITTAOONO. 

The  valley  of  the  Surma  is  separated  from  that  of  Manipur 
by  a  meridional  range  of  moderate  elevation^  which  is  con- 
tmned  to  the  southward^  and  separates  Tippera^  Chittagong^ 
tnd  Aracan  from  the  kingdom  of  Ava.  The  nature  and 
devation  of  the  axis  of  this  range  are  unknown^  but  its  ra- 
mifications extend  to  the  sea-coast^  and  are  separated  by  cul- 
tivated valleys^  the  direction  of  which  is  in  general  south- 
westerly or  nearly  due  south.  These  ranges  appear  to  in- 
crease in  elevation  as  we  proceed  southward^  but  our  know- 
ledge of  them  is  very  imperfect.  Blue  Mountain^  which  lies 
nearly  due  west  of  Chittagong^  is  said  to  attain  the  consider- 
able elevation  of  8000  feet^  and  a  peak  on  the  same  range 
forty  miles  to  the  south-west^  in  lat.  22°,  is  elevated  (accord- 
ing to  Wilcox's  map)  8100  feet.  Sitakund,  thirty  miles  north 
of  Chittagong^  has  an  elevation  of  1140  feet. 

The  provinces  of  Tippera  and  Chittagong  are  throughout 
billy.  Along  the  sea-coast  there  is  in  general  a  narrow  belt 
of  level  ground^  and  the  basing  of  the  rivers  are  usually  wide 
and  well  cultivated  for  a  considerable  distance  inland.  In  the 
Tipper  part  of  their  course^  however,  they  are  hemmed  in  by 
bills,  and  a  broad  belt  of  impenetrable  forest  occupies  the  in- 
terior, and  forms  an  impassable  boundary  between  the  British 
territories  and  those  of  Ava.  The  climate  is  similar  to  that 
of  Bengal.  From  the  proximity  of  the  sea  and  the  situation 
within  the  tropic,  the  winter  is  very  mild,  and  the  atmosphere 
always  humid.  The  rain-fall  during  the  monsoon  is  about  the 
same  as  in  Bengal,  at  least  on  the  sea-coast  and  in  its  immc- 
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diate  Tkiiiityy  aTcmgiiig  86  indies  anniudlj  at  Chittagoikg ;  on 
tlie  higher  ranges  in  the  interior  it  is  probaUy  much  more 
considerable.  The  low  hilb  of  Tappers,  immediately  to  the 
sooth  of  the  Sdima  TtHej,  are  said  to  be  covered  to  a  great 
extent  nith  dry  bamboo  jnngley  extending  nninterraptedly  for 
miles  and  being  almost  nninhabited.  The  southern  slopes 
may  be  expected  to  be  mare  humid,  as  they  are  fully  exposed 
to  the  rainy  wind. 

The  Tegetation  of  Chittagong  is  very  similar  to  that  of  Sil- 
het.  The  higher  hiDs  are  covered  with  dense  but  often  dry 
forest,  and  the  lower  ones  with  brushwood.  Oaks  (which  grow 
down  to  the  levd  of  the  sea),  two  species  of  nutmeg,  DiUenia 
penla^ynay  Buiea,  Pomgamia,  Mema,  Gardoma,  Engeihardtia, 
HenMhtna,  and  several  D^terocarpi,  are  conspicuous  in  the 
forests.  Of  the  latter,  Dipterocarpus  turbinaiu9,  which  yields 
the  well  known  and  valuable  Guijun,  or  wood  oil,  is  extremely 
abundant,  towering  over  the  other  forest-trees.  Cycas  is  com- 
mon. On  the  drier  hills  we  have  the  same  shrubs  which  have 
already  been  enumemted  as  growing  in  similar  situations  in 
Silhet,  with  Linostoma  in  very  great  abundance,  Pterosper- 
mum,  Dalhousiea,  Bradleia,  Mekutoma,  Liistea,  Tetranthera, 
Scepa,  Calamus  fascicularis,  fVikstrcsmia,  Ixora,  AdeUa,  Mo- 
acwrra,  Casalpirda,  MussitHda,  Guettarda,  Crehmum,  Jasmi- 
num,  Memecylott,  and  Congea  ;  and  of  small  trees,  ^gle  Mar- 
melos,  Amoora,  Gaurea,  Figs,  and  Micramelon.  In  damp 
woods  are  many  Calami,  two  J^FaiHckue,  three  Arecm,  various 
LagerstrcRmuB,  Meliacea,  many  Legumino8<B,  Terebinihacea, 
VerbenaceiB,  and  MagtioUacea,  aU  growing  in  great  luxuriance, 
and  most  of  them  forming  gigantic  forest-trees. 

In  consequence  of  the  great  influx  of  firesh  water  which  is 
dischai^ed  into  the  Bay  of  Bengal  by  the  Megna  and  Fenny 
rivers,  the  eastern  part  of  that  sea  remains  almost  fresh  for  a 
very  considerable  distance  from  the  shore.  Even  at  the  mouth 
of  the  Chittagong  river  the  water  is  only  brackish,  and  the 
maritime  tropical  vegetation  of  mangroves,  and  such  plants, 
docs  not  commence  till  we  advance  as  far  south  as  Bamri 
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iabuid.  At  the  same  place  we  find  the  northern  limit  of 
Ca^uarina  equiaetifolia,  the  most  northerly  species  of  the 
family  of  Castuirinea,  which  is  chiefly  confined  to  Australia. 
The  Indian  species  is  extensively  cultivated  throughout  Ben- 
gal. On  the  low  islands  along  the  coast  the  vegetation  is  very 
scanty^  and  chiefly  consists  of  creeping  grasses^  with  Dilivaria, 
Bjpcmcariay  Tamarix,  RhizaphoreiB,  Acrostichvm  aureum,  and 
a  Composite  shrub. 

Omr  knowledge  of  the  flora  of  these  provinces  is  chiefly  de- 
rived firom  Roxburgh's  '  Flora  Indica ;'  many  of  the  most  in* 
teresting  species  published  there  having  been  communicated 
to  him  firom  Tippera  and  Chittagong.  Our  own  small  col- 
fecldon^  which  was  made  in  the  months  of  December  and 
January^  amoimts  to  about  600  species. 

6.  Arracan. 

The  province  of  Arracan  is  a  narrow  belt  of  land^  290 
nifles  long^  hemmed  in  between  the  sea  and  the  Aeng  or 
Yoamadang  range  of  mountains^  which  lies  very  near  the 
coast.  It  is  traversed  firom  north  to  south  by  a  large  river^ 
navigable  for  a  considerable  distance  into  the  interior;  and 
by  numerous  smaller  rivers,  all  of  which  have  tidal  channels^ 
and  form  a  sort  of  delta  along  the  coast,  which  is  skirted  by . 
many  islands.  From  the  proximity  of  the  mountains  to  the 
coast,  and  their  considerable  elevation,  the  rain-fidl  is  very 
great,  amounting  to  160  and  180  inches  annually. 

The  botany  of  Arracan  is  quite  unknown,  and  the  climate 
of  the  interior  is  very  unhealthy.  Along  the  sea-coast  are 
foirests  of  mangroves,  and  there  is  in  all  the  valleys  very  exten- 
sive rice  cultivation,  the  plains  being  inundated  during  the 
monsoon.  Tobacco  of  superior  quality  is  also  cultivated.  The 
mountains  may  be  expected  to  produce  the  same  plants  as 
are  found  in  the  Malayan  peninsula,  to  which  the  climate  ap- 
proximates very  closely ;  they  are  clothed  with  heavy  forests 
and  bamboo  jungle.     The  gamboge  is  said  to  be  found  in  the 
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island  of  Cheduba,  and  if  ao^  the  latter  is  the  northern  limit 
of  that  tree. 

7.  AvA  AND  Pegu. 

The  sources  of  the  river  Irawadi  are^  according  to  the  best 
authorities^  between  27^  and  28^  of  north  latitude^  and  the 
direction  of  its  valley  is  nearly  due  north  and  south.  The 
mountains  in  which  this  immense  river  takes  its  rise  probably 
rival  in  height  the  Eastern  Himalaya,  but  the  meridional 
ranges  which  bound  its  valley  on  each  side  do  not  long  re- 
tain any  great  elevation,  though  they  are  continuously  from 
4000  to  8000  feet  in  height  almost  as  £Eir  as  the  sea.  The 
transverse  range,  which  separates  the  upper  part  of  the  west- 
ern branch  of  the  Irawadi  from  the  valley  of  Assam,  is  also 
of  moderate  elevation,  varying  probably  between  5000  and 
6000  feet. 

The  slope  of  the  valley  of  the  Irawadi  is  greater  than  that 
of  the  Indus  or  Ganges,  if  the  estimates  of  elevation  given  by 
Griffith  may  be  relied  on.  The  valley  of  Hukum  is  stated  to 
be  1000  feet  above  the  level  of  the  sea.  The  determination 
however  was  made  by  boiling  water,  which,  at  such  low  levels, 
is  too  fallacious  a  test  to  be  depended  on.  The  central  branch 
of  the  Irawadi,  at  Manchi  in  27^  20^  north  latitude,  where  it 
was  visited  by  Wilcox,  has  an  elevation  of  1800  feet*^  and 
runs  over  a  pebbly  bed.  Its  elevation  at  Bhaumo,  in  lat. 
24°,  is  estimated  by  the  same  authority  to  be  about  500  feet. 
The  valley  of  the  Irawadi  is  much  less  open  than  that  of 
the  Ganges,  being  interrupted  in  many  places  by  transverse 
ranges.  In  the  upper  part  of  its  course  these  are  nmnerous, 
and  the  lateral  valleys  they  enclose  are  comparatively  small; 
but  lower  down  there  is  a  great  expanse  of  level  country, 
though  the  hills  occasionally  attain  an  elevation  of  3000  or 
4000  feet  close  to  the  river. 

The  direction  of  the  monsoon  wind  in  the  valley  of  the 
Irawadi   appears  to  be  nearly   from  south  to  north.     The 
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mofontams  to  the  north-east  are  considerably  more  elevated 
dum  those  to  the  northward^  over  which  the  aerial  current 
probably  flows  into  the  valley  of  Assam. 

The  first  condensation  of  the  moisture-laden  winds  takes 
place  in  the  lower  part  of  the  valley^  which  is  hemmed  in  by 
bills  at  the  apex  of  its  delta.  Further  north  there  are  no 
more  considerable  elevations  till  we  reach  the  sources  of  the 
Irawadi,  so  that  in  the  central  part  of  its  course  the  rain-fall 
is  comparatively  small.  We  have  therefore  in  Pegu^a  climate 
like  that  of  the  Grangetic  delta^  the  rain-fall  amounting  at 
Bangoon  to  85  inches;  but  in  Ava  a  dry  climate^  like  that  of 
the  Gangetic  valley^  or  the  Camatic^  prevails^  with  a  moderate 
niin-£Edl  at  one  season  only.  The  upper  valley  is  again  more 
humidj  fix)m  the  loftier  mountains  and  the  more  irregular 
nn&ce  of  the  country. 

In  the  delta  of  the  Irawadi  there  is  a  maritime  vegetation 
of  mangroves^  Sonneratia,  Heritiera,  Excoecaria,  and  other 
saline  plants^  just  as  in  similar  salt-marshes  along  the  coasts  of 
the  tropics.  Throughout  the  plains  of  Pegu  the  vegetation 
is  hke  that  of  the  Gangetic  delta^  or  the  open  parts  of  the 
valley  of  Assam.  Cocoa-nut^  Coryphay  and  Borassm  are  the 
common  palms^  with  PaTidanus,  Stravcuiium,  and  abimdance 
of  epiphytical  Orehidea,  On  the  mountains  the  flora  is  of 
course  more  varied^  and  is  a  continuation  of  that  of  Tenas- 
serim  to  the  south. 

In  Ava,  with  a  climate  and  temperature  very  similar  to  that 
of  the  Camatic^  we  find  an  almost  identical  vegetation.  Cap- 
parideiB  are  common^  with  acacias,  an  arboreous  Euphorbia, 
Caloiropis  gigantea,  Guilandina  Bonduc,  Zizyphus,  and  Bom- 
haas ;  mangos  and  Fidy  with  Borassus,  are  cultivated.  Teak 
is  oommon  on  the  mountains.  The  vegetation  of  the  higher 
parts  of  the  Irawadi  is  described  by  Griffith  as  very  similar  to 
that  of  Assam. 

The  valley  of  Manipur  is  drained  by  the  most  westerly 
tributary  of  the  Irawadi :  it  is  separated  firom  Cachar  by  a 
mountain  range,  which  is  6000  or  8000  feet  high,  and  is 
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pme-dad  towards  tiie  rammit.  Tbe  valley  of  Hukam  (or 
Hookhoom),  which  was  visited  by  Griffith,  is  more  open^  but 
is  suironnded  on  the  north  and  east  by  mountains  elevated 
5000  and  6000  feet,  and  is  traversed  by  numerous  ranges  of 
low  hills. 

We  do  not  know  the  boundaries  between  the  different  pro- 
vinces on  the  Irawadi,  nor  is  it  necessary  for  our  purpose  to 
distinguish  them,  as  the  upper  country  is  unknown  to  us. 

Dr.  Wallich,  who  accompanied  Mr.  Crawfurd^s  mission  to 
Ava  soon  after  the  dose  of  the  Burmese  war  in  1826,  was  the 
first  botanist  who  expl(»ed  the  vegetation  of  the  Irawadi. 
He  ascended  that  river  as  fiir  as  the  capital,  and  visited  the 
mountain  range  bounding  the  Taong-dong  river  to  the  east- 
ward, from  which  some  of  his  finest  plants  were  obtained.  Mr. 
Griffith,  in  1837,  entered  Ava  from  Assam,  and  descended 
the  Irawadi  to  its  mouth,  but  the  collections  made  by  him 
on  this  journey  have  not  been  distributed.  Since  the  earlier 
sheets  of  this  Introduction  were  printed.  Dr.  McClelland  has 
forwarded  to  the  Hookerian  Herbarium  an  excellent  and  very 
valuable  collection  firom  Pegu. 

8.  Tenasserim. 

The  province  of  Tenasserim  is  separated  from  P^u  by  the 
Sitang  river,  and  extends  south  to  the  commencement  of  Ihe 
Malayan  Peninsula,  including  the  districts  of  Martaban,  Ta- 
voy,  and  Tenasserim.  At  its  northern  extremity,  the  great 
river  of  Martaban  forms  an  extensive  alluvial  plain  like  that 
of  Pegu,  bounded  to  the  east  by  mountains  of  consid^aUe 
but  unknown  elevation.  Elsewhere  the  mountains  approach 
the  coast,  and  are  said  to  attain  occasionally,  but  not  con- 
tinuously, an  elevation  of  4000  or  5000  feet.  The  coast  is 
generally  alluvial ;  tidal  channels,  which  separate  a  broad  and 
continuous  belt  of  islands  from  the  main,  run  into  the  in- 
terior, and  the  hilly  tracts  are  covered  with  dense  forest. 

In  climate  Tenasserim  is  intermediate  between  Arracan 
and  the  Malayan  Peninsula.     The  summer  rains  are  every- 
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where  heavy  and  long  continued^  commencing  in  May  or  the 
begiiming  of  June^  and  lasting  till  November^  and  amounting 
at  Tayoy  to  208  inches^  and  at  Maulmain  to  175.  In  the  more 
northern  parts  the  winter  is  dry,  the  north-east  wind  being 
deprived  of  its  moisture  by  high  ranges  of  mountains.  South 
of  Tavoy  the  winters  are  more  humid,  and  rain  is  of  frequent 
oocarrence  at  all  seasons. 

The  vegetation  of  Tenasserim  is  a  continuation  of  that 
flora  which,  commencing  in  Sikkim  and  Bhotan,  is  continued 
throughout  the  Malayan  Archipelago.  Oaks  and  Diptero* 
carjn  are  very  common;  and  a  pine,  probably  P.  Sinentis, 
grows  on  the  mountains  north  of  Martaban.  Calami,  Zalacca, 
and  other  tropical  palms,  are  abundant  in  humid  jungles,  and 
enormous  bamboos  in  more  open  places.  Teak  is  common 
in  the  interior,  but  has  its  southern  limit  in  \5P  N.  lat., 
irijcre  the  winters  become  too  humid  for  its  growth.  The 
AmhersHa  nobUis,  one  of  the  most  remarkable  and  local  trees 
in  the  province,  has  hitherto  been  found  only  on  the  banks  of 
the  Salueen  river ;  Barclay  a  hmgifoUa,  a  remarkable  genus  of 
water-Ulies,  is  confined  to  this  province  and  the  adjacent  one 
of  Pegu;  and  the  MelanorrkcBa  usitatissima,  or  black  varnish 
tree,  abounds  in  many  parts. 

Dr.  Falconer,  in  his  able  report  on  the  teak  forests  of  Te- 
nasserim,  gives  some  valuable  remarks  on  the  vegetation  of 
the  province,  and  the  following  list  of  prevalent  timber- 
trees: — 


Dillenia. 

ElaBocarpus. 

Melanorrhoea 

Uvaria. 

Aglaia. 

Blackwellia. 

Ouatteria. 

Heynea. 

Toddalia. 

Myristica. 

Dipterocarpus. 

Turpinia. 

Cratffiva. 

Hopea. 

Inga. 

Bombax. 

Vatica. 

Acacia. 

Sterculia. 

Gordonia. 

Pterocarpus. 

Paritium. 

Calophyllum. 

Butea. 

Grewia. 

Garcinia. 

Dalbergia. 

Pterospermuni. 

MiUingtonia. 

Pongamia. 
2* 
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Cathartocarpus.  Diospyros.  Gynocardia. 

Cassia.  Bignonia.  Trewia. 

Conocarpus.  Calosanthes.  Quercns. 

Lagerstroemia.  Spathodea.  Castanea. 

Jambosa.  Tetrantbera.  Antidesma. 

Careya.  Croton.  Eicus. 

Nauclea.  Bottlera.  Artocarpus. 

Martaban  was  visited  in  1827  by  Wallich^  and  more  re- 
cently by  Falconer.  Mergui  and  Maulmain  have  been  ex- 
plored by  Griffith,  whose  extensive  collections  have  been 
distributed ;  and  by  Mr.  Lobb,  who  has  commnnicated  some 
interesting  plants  to  the  Hookerian  Herbarium. 

9.  Malayan  Peninsula. 

The  Malayan  peninsula  extends  from  the  southern  extre- 
mity of  Tenasserim,  almost  to  the  equator,  the  island  of  Sin- 
gapur  being  in  1^°  N.  lat.  Its  width  varies  from  150  to  100 
miles,  and  near  the  southern  extremity  it  contracts  to  about 
fifty  miles.  A  low  range  of  hills  traverses  the  whole  length 
of  the  peninsula,  rising  occasionally  into  isolated  peaks,  of 
which  the  highest.  Mount  Ophir,  near  Malacca,  attains  4320 
feet*,  but  they  are  usually  very  much  lower.  The  island  of 
Penang  is  2922  feet  high. 

On  either  side  of  the  central  axis,  low  ranges  of  hills  de- 
scend towards  the  sea,  so  as  to  give  an  undulating  outline  to 
the  surface.  These  are  separated  by  swampy  flats  of  consi- 
derable length,  which  are  narrow  and  often  under  water,  but 
there  are  no  plains  of  any  extent.  The  coast  is  occasionally 
rocky  or  skirted  by  coral  reefs,  at  other  places  low  and  muddy. 
The  direction  of  the  rivers  is  generally  at  right  angles  to  the 
axis.     Their  banks  are  for  the  most  part  muddy  and  low,  and 

*  This  height  is  taJcen  firom  a  paper  by  Logan,  in  the  *  Journal  of  the  Ma* 
layan  Archipelago*  (iL  137).  According  to  the  same  authority,  Kedah  peak  xa 
88d7  feet  high.  Mr.  Logan  informs  ub  that  the  elevatione  giren  by  Kewbold 
for  these  peaks  (5693  and  6705  feet)  are  mere  guesses. 
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those  of  lai^er  size  are  navigable  for  small  vessels  to  a  consi- 
derable distance. 

The  northern  part  of  the  peninsula  is  now  subject  to  the 
kingdom  of  Siam^  which  has  extended  its  limits  to  the  south^ 
80  as  to  occupy  the  state  of  Kedah.  Further  souths  inde- 
pendent Malays  possess  the  whole  of  the  country,  except  the 
three  British  settlements  of  Fenang,  Malacca,  and  Singapur. 

From  its  proximity  to  the  equator,  and  from  the  peculiarity 
of  its  shape, — a  long,  narrow  strip  of  land,  nearly  enclosed  by 
sea, — the  Malayan  Peninsula  enjoys  a  very  mild  and  equable 
climate.  The  monsoon  winds,  which  are  influenced  by  general 
caoaes  at  a  great  distance,  prevail  here  with  as  much  regula- 
rity as  elsewhere  in  India,  the  south-west  monsoon  continuing 
while  the  sun  is  north  of  the  equator,  and  the  north-east 
monsoon  from  October  to  March,  while  the  sun  is  in  the 
southern  hemisphere.     Local  causes,  however,  modify  these 
winds  very  much,  and  regular  land  and  sea  breezes  blow  along 
the  coast.     Both  these  monsoons  are  rainy,  as  they  traverse 
a  great  extent  of  sea,  and  the  mountain  ranges  everywhere 
condense  the  vapours.     The  north-east  monsoon  is,  however, 
more  rainy  than  the  other,  because  the  mountains  of  Su- 
matra, which  receive  the  first  supply  of  moisture  from  the 
south-west   monsoon,  are  considerably   more  elevated  than 
those  of  the  peninsula  itself.     The  most  rainy  months  are, 
therefore,  from  November  to  January,  and  February  is  the 
coldest  month  of  the  year.     In  the  Straits  of  Malacca  the 
ndn-fall  is  nowhere  excessive.     On  the  hill  of  Fenang  it  was 
in  one  year  116*6  inches,  and  on  the  plain  at  its  base  only 
65-5  inches,  while  in  the  province  of  Wellesley,  on  the  oppo- 
site coast,  the  amount  was  79*15  inches.     At  Singapur  the 
fall  is  98  inches,  and  at  Malacca  the  same.     On  the  south 
coast  of  Sumatra,  and  on  the  north-eastern  face  of  the  Fe- 
ninsula,  the  fall  is  probably  much  greater.   The  mean  tempe- 
rature of  Singapur  is  79*7°,  and  the  temperature  of  the  diffe- 
rent months  differs  very  little  from  the  mean  of  the  year. 

In  the  equable  and  humid  climate  of  Malaya,  we  have  a 
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vegetation  almost  identical  with  that  of  Java.  The  surfaoe, 
except  where  clearances  have  been  made  by  man^  is  covered 
with  a  shady  forest,  rendered  almost  impenetrable  by  a  dense 
jangle  of  rattan  {Calamus),  a  genus  which  attains  its  maxi- 
mum development  in  the  Malayan  region.  Erect  palms  are  also 
very  nnmeroos ;  chiefly  of  the  genera  Areca,  Arenga,  LictuUa, 
Cocas,  Corypha,  and  Sagus.  On  the  coastj  Nipa  covers  im- 
mense tracts.  Orchids,  terrestrial  as  well  as  epiphytical.  Set- 
tanUnea,  Aracea,  and  ferns,  abound  in  the  forests,  which  con- 
sist chiefly  of  gigantic  Terebinthace4B,  SapindacaB,  MeUacem, 
GarciniaceiB,  Dipterocarpea,  Temstrcemiaceie,  LeguvMmostB, 
Myrtacem,  Cambretcusea,  Laurace^e,  oaks,  and  figs.  Dilleni- 
ac€4e,  nutmegs,  Sapoiacea,  including  Isonandra  Gutta  (the 
gutta-percha  plant),  and  Anonacea,  form  an  unusually  large 
proportion  of  the  flora.  Podocarpus,  Dacrydium,  and  Dam^ 
mar  a  are  the  only  conifers,  but  there  are  several  species  of 
Gnetum  and  of  Cycas.  On  the  higher  hills  a  few  species  of 
Gaultheria,  Rhododendron,  Vaccinia,  and  other  plants  of  the 
sub-temperate  zone,  indicate  the  commencement  of  that  rich 
and  varied  flora  which  covers  the  middle  and  upper  parts  of 
the  mountains  of  Java  and  the  Khasia,  and  is  also  found  in 
the  temperate  Sikkim  Himalaya. 

Amongst  the  many  rare  and  curious  genera  which  occur  in 
the  forests  of  the  Malayan  Peninsula,  may  be  mentioned 
Grammatophyllum,  the  most  gigantic  Orchid  known,  Kibara, 
many  Nepenihes,  several  curious  genera  of  Aristolochue,  as 
Tkottia,  Lobbia,  and  Asiphoma,  anomalous  Bvrmannue,  many 
AntidesmecB,  including  Eremostachys  and  Phyiocrene^e,  as 
lodes,  Cardiopteris,  and  Phytocrene  itself,  many  singular  Ola- 
cinea,  Santalacea,  Loranthacea,  Menispermea,  etc.  The  cul- 
tivated fruits  are  the  mangosteen,  durian,  and  nutmeg,  none  of 
which  thrive  elsewhere  in  India ;  with  many  varieties  of  Citrus 
and  pine-apple.  The  littoral  plants  are  to  a  great  extent  the 
same  as  those  of  Pegu  and  the  Sunderbunds,  but  there  are 
more  species  of  mangrove  and  of  palms.  Enhalus  and  other 
oceanic  Caulifiia  occur  beneath  high-water  mark.     The  ap- 
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pesranoe  of  Australian  forms  in  the  Malay  Peninsula  has  been 
alinded  to  at  p.  103^  and  is  shown  by  species  of  Stylidium, 
Baekia,  Melaleuca,  Camarina,  Leptospermumy  Leucopoffon, 
Tristafda,  and  Dacrydium.  It  is  a  remarkable  fiEict  that  the 
teak^  which  abounds  in  some  parts  of  Java  and  in  the  northern 
districts  of  Tenasserim^  is  not  known  to  inhabit  the  Malayan 
Peniiumla. 

Jack  was  the  first  botanist  who  explored  the  Malayan  Pe-> 
oinsula.  Some  years  later,  Dr.  Wallich  visited  Penang  and 
Si]igiq)ur^  where  he  made  large  collections :  a  part  of  Mr. 
Cuming's  collection  was  also  formed  in  Malaya.  More  re- 
cently, Griffith  was  for  a  considerable  period  resident  at 
Malacca;  and  it  is  from  his  notes  and  collections  that  our 
detailed  knowledge  of  its  flora  is  derived.  Sir  W.  Norris, 
Mr.  Prince^  and  Dr.  Oxley  have  also  added  much  to  our  in- 
formation. 

lY.  Afghanistan  and  Baluchistan. 

The  great  chain  of  the  Kouenlun,  which  separates  the  Indus 
and  its  tributaries  firom  the  Yarkand  plain,  is  continued  to  the 
westward,  under  the  name  of  the  Hindu  Kush.  This  chain, 
which  has  a  westerly  direction,  with  some  southing,  separates 
the  basin  of  the  Oxus  on  the  north  from  that  of  the  Kabul 
river,  a  tributary  of  the  Indus,  and  firom  the  Helmand^  a 
river  which  runs  towards  the  south-west,  and  is  lost  in  the 
desert  of  Sehistan,  not  reaching  the  sea.  The  elevation  of 
the  chain  diminishes  rapidly  to  the  westward,  but  few  accu- 
rate determinations  of  its  height  are  known.  The  Kalu 
pass,  near  Bamian,  is  12,500  feet,  and  the  peak  of  Koh-i-Baba, 
which  rises  close  to  it,  is  17,000  feet  above  the  level  of  the 
sea.    The  Erak  (or  Irak)  pass  is  12,900  feet. 

From  the  neighbourhood  of  the  peak  of  Koh-i-Baba  a  me- 
ridional chain  runs  nearly  due  south  to  the  Indian  Ocean, 
forming  the  watershed  between  the  Indus  on  the  east  and  the 
Helmand  on  the  west.  The  axis  of  this  chain  passes  close  to 
Ghazni,  elevated  7726  feet ;  and  to  Quetta,  5540  feet.     It 
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lies  probably  to  the  westward  of  Kelat^  but  our  maps  are  not 
sufficiently  accurate  to  make  its  course  in  that  direction  ob- 
vious. At  its  point  of  origin  this  chain  is  more  than  13^000 
feet  in  height ;  where  it  is  called  the  Safed-^Koh^  or  White 
mountains^  it  is  14^000.  Near  Ohazni  it  is  &om  9000  to 
10^000  feet  high ;  and  near  Quetta  its  elevation  is  nearly  as 
great^  for  the  peak  of  Chahil  Tan  rises  to  10^500  feet.  Its 
eastern  ramifications  are  high  ridges  which  dip  abruptly  into 
the  valley  of  the  Indus ;  one  peak^  near  Dera  Ismael  Khan 
(called  Takht-i-Suliman)^  attains  a  height  of  11,000  feet,  and 
the  range  south  of  the  Kabul  river  rises  still  higher.  The  de- 
ceptive appearance  of  a  chain  of  mountains  running  parallel 
to  and  near  the  west  bank  of  the  Indus  is  given  by  the  ex- 
tremities of  the  eastern  spurs  of  these  ridges,  and  has  no  ex- 
istence except  upon  our  maps.  To  the  westward,  long  ranges 
of  ru^ed  mountains  branch  from  it,  and  stretch  far  in  a 
south-west  direction  before  they  sink  into  the  elevated  table- 
land of  Persia.  The  elevation  of  Candahar  is  3480  feet,  and 
that  of  Bamian  8500. 

Excepting  in  the  most  eastern  part  of  Hindu  Kush,  be- 
tween the  Kuner  and  the  Gilgit  rivers,  these  mountains  no* 
where  rise  to  the  height  of  perpetual  snow,  except  on  the  peak 
of  Koh-i-Baba.  Their  outline  is  often  rounded ;  they  are  in 
general  bare  and  stony,  separated  by  wide  elevated  valleys, 
1000  or  2000  feet  below  the  ridges.  Water  being  scarce, 
the  valleys  are  sterile  and  very  rocky. 

Throughout  Afghanistan  the  climate  is  excessive.  The 
cold  of  the  winter  is  intense,  the  spring  is  damp  and  raw,  and 
the  summer,  during  which  hot  west  winds  prevail,  is  intensely 
hot  at  all  elevations.  Winter  and  spring  are  the  rainy  (or 
snowy)  seasons,  while  the  summer  and  autumn  are  dry.  The 
return  upper  current  of  moist  air,  which  passes  northward 
during  the  prevalence  of  the  north-east  monsoon,  is  condensed 
by  the  mountains,  and  heavy  falls  of  snow  are  of  frequent  oc- 
currence during  winter  at  all  elevations  above  5000  feet,  or  a 
little  lower  in  the  immediate  vicinity  of  the  Hindu  Kush.    In 


INTRODUCTORY   ESSAY.  255 

die  low  yalleys  heavy  rain  falls  at  this  season.  Spring  sets  in 
in  March  in  the  temperate  zone^  and  with  the  change  of  the 
mcmsoon  (about  the  equinox  or  a  little  later)  heavy  rains  oc- 
cur, caufled  perhaps  by  the  southerly  direction  of  the  mon- 
soon wind,  before  the  Indo-Gangetic  plain  becomes  intensely 
beated,  and  deflects  that  wind  into  a  westerly  current. 

The  general  aspect  of  the  whole  of  Afghanistan  is  that  of  a 
desert.  As  the  mountains  rarely  rise  to  the  region  of  per- 
petual snow,  water  is  very  scarce  after  the  termination  of  the 
spring  rains ;  but  when  the  country  was  the  seat  of  a  great 
empire,  an  energetic  Irace  of  inhabitants  conducted  every  avail- 
able streamlet  into  artificial  channels,  by  the  help  of  which 
an  extensive  cultivation  is  still  carried  on  in  many  of  the 
valleys.  Around  the  chief  towns  and  many  of  the  villages, 
therefore,  the  country  is  beautifiilly  verdant.  The  crops  are 
cbiefly  wheat  and  barley,  even  up  to  10,000  feet  elevation. 
Bice  is  cultivated  in  great  quantity  at  Jellalabad  (2000  feet), 
at  Ejibul  (6400  feet),  and  to  a  considerable  extent  at  Ghazni 
(7730  feet) .  Poplars,  willows,  and  date-palm  trees  are  ex- 
tensively planted,  as  well  "as  mulberry,  walnut,  apricot,  apple, 
pear,  and  peach-trees,  and  the  Ekeagnus  orientalis,  which  also 
bears  an  eatable  fruit.  The  vine  abounds,  as  in  all  warm  and 
dry  temperate  climates. 

The  flora  of  Afghanistan  is  an  extension  of  the  Arabian 
and  Persian,  with  a  few  Himalayan  types.  From  the  great 
solar  power,  and  the  absence  of  rain  during  summer,  the 
heat  is  excessive,  so  that  the  v^etation  is  that  of  a  hot,  dry 
country.  On  the  southern  slopes  of  the  Hindu  Kush  the 
great  elevation  of  the  chain  produces  more  humidity  than 
daewhere  in  A%hanistan ;  and  there  is  therefore  a  forest  belt, 
which  extends  from  5000  to  10,000  feet.  These  forests  are 
entirely  confined  to  the  mountains  which  rise  out  of  the 
valley  of  Jellalabad,  and  do  not  extend  further  west  than  the 
69th  degree  of  longitude :  elsewhere  the  country  is  extremely 
barren,  and  almost  destitute  of  tree  vegetation.  The  trees  are 
chiefly  oaks  and  pines.     There  is  also  a  pine  forest  on  the 
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northern  Aofpe  of  the  Safed  Koh  range,  which  bounds  the 
Tallej  of  the  Kabul  riyer  on  the  sooth,  it  being  lofty,  and  snow- 
clad  almost  thronghoot  the  year.  The  pines  are  Pinus  exeelsa 
and  Gerardiami,  Alnes  Smitkuma,  and  Cedrus  Deodara:  of 
these  the  deodar  ajqwars  to  be  the  most  abundant.  In  the 
temperate  zone  JmnperMM  exceUa  is  of  occasional  occurrence. 
The  oak  of  these  forests  is  Qitercus  Hex,  a  species  which  ex- 
tends firom  the  south  of  Europe  as  far  as  Kunawar.  With 
the  oak,  species  of  jEscuhu,  Olea,  Myrtus,  and  Amygdahts 
occur. 

In  the  tropical  sone,  which  skirts  the  whole  region,  the 
plants  are  the  same  as  those  of  Sind  and  the  Panjab,  which 
again  are  identical  with  those  of  tropical  Arabia  and  of  south 
Persia.  A  few  scattered  pistacias,  with  Celtis  and  Dodo9UBa, 
are  almost  the  only  trees;  though  in  some  valleys  there  are 
small  woods  of  Poputus  Btq^raiica,  The  date  is  cultivated 
in  Bduchistan  and  Southern  Afghanistan  up  to  4500  feet, 
and  a  dwarf  palm  {Chanuartips  RUchieana  of  Griffith,  perhaps 
identical  with  the  Chamarops  humiUs  of  Europe)  occurs  abun- 
dantly in  many  places,  but  with  a  somewhat  local  distribu- 
tion. 

Above  4000  feet,  or  a  little  higher  in  Bduchistan,  tiie 
tropical  gives  place  to  the  true  oriental  flora.  Aromatic 
shrubs,  chiefly  Arteminm  and  Labiata,  cover  the  plains,  and 
prickly  Siatice  and  Astroffoli  abound  on  the  dry  hills.  Crucu 
fer4By  UmbetttferiBy  Boraffi$iea,  CynaracetB,  and  Cichoraeem  are 
extremely  abundant,  &r  more  so  than  in  India ;  with  /toMi, 
Lydum,  Berberis,  and  other  Syrian  shrubs.  In  early  spiing 
there  is  here,  as  in  the  Mediterranean  r^on,  an  extremely 
luxuriant  vegetation,  and  the  genera,  if  not  the  spedes,  are 
the  same.  Hyacinthus,  LUium,  Tulipa,  FrUittariay  Narchsus, 
Colchicum,  laioUrion,  Anemone,  and  Delphmktm  may  be  men- 
tioned as  instances. 

In  many  places  the  soil  is  saline,  and  the  ChenapoiBacea, 
mentioned  as  natives  of  Tibet,  as  well  as  Glaux  maritima,  are 
abundant. 
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The  Alpine  yegetation  is  also  a  mixture  of  European^  Si- 
bman  (and  Tibetan),  Oriental,  and  Himalayan  species,  with 
Gttle  or  no  peculiarity. 

As  instances  of  the  Himalayan  flora  advancing  westward 
beyond  the  Indus^  we  may  mention  the  following  natives  of 
A%hanistan^  none  of  which  have  hitherto  been  detected  in 
Persia : — 


Berberis  Asiatiea. 
Clematis  grata, 
Thalictrum  pedunculatum. 
CorydaliB  Moorcrqftiana, 
Edgeworthia. 
Dalbergia  Sissoo  (cult.  F) 
Mazus  rugo9U8? 
Adhatoda  VaHoa, 


LonicewD,  several. 
Impatiena,  sp. 
JElsculus. 

Sarcococca  primifonnu. 
Cedrus  Deodara, 
Pinus  longifolia. 

„      Oerardiana. 

„     excelsa. 
Abies  Smithiana, 


Myrsine,  sp. 

The  following  have  not,  so  far  as  we  are  aware,  been  found 
east  of  the  Indus,  nor  in  any  part  of  British  India : — 


Delphinium  eamptocarpum. 
Leontice  Leontcpodium. 
Bongardia  Bautoo^i, 
Glaucium  elegans, 

„        eomicuhxtum. 
Bcemeria  hyhrida. 


Hypecoum  procumbent. 
Bosa  rubiginosa, 
AinYg<^\j^  furcatus  ? 
Ephedra  cUiata. 
Chamaerops  Bitchiecma. 
^gilops,  several  species  P 


Our  knowledge  of  the  botany  of  this  province  is  principally 
due  to  the  labours  of  Griffith  and  Stocks.  Mr.  Griffith  ac- 
companied the  army  which  marched  in  1838-39  from  Sind, 
ihroogh  Quetta  and  Candahar  to  Ghazni  and  Kabul.  From 
Eabnl  he  crossed  the  chain  of  the  Hindu  Kush  to  Bamian 
and  Singhan^  and  spent  some  time  in  the  Kuner  valley.  His 
collections,  though  formed  under  circumstances  of  great  diffi- 
culty, are  very  good,  amounting  probably  to  about  1000  spe- 
cies. Dr.  Stocks  twice  visited  Beluchistan  and  the  southern 
parts  of  Afghanistan,  penetrating  as  far  as  Quetta  at  con- 
nderable  personal  hazard.  Some  other  collections  were  made 
while  the  country  was  occupied  by  the  British  army,  but  we 

2/ 


268  FLORA   INDICA. 

have  not  had  access  to  any  of  them.  Mr.  Ritchie^  a  Bombay 
officer^  we  believe  formed  a  good  herbarium  in  the  mountains 
south  of  Jellalabad  (the  Saf^  Koh)^  which  Griffith  appears  to 
have  seen^  but  none  of  the  specimens  have  found  their  way 
into  our  herbaria. 


EXPLANATION   OF  THE  MAPS. 


MAP  L— To  fihoe  page  82  of  Introductory  Essaj. 

The  Map  of  Isothermals  for  January,  April,  July,  and  Octo- 
ber, is  intended  to  illustrate  the  chapters  of  the  Introductory 
Essay  devoted  to  the  Meteorology  of  India  (page  74),  and  of 
the  provinces  into  which  we  have  divided  that  coimtry  (page 
115).  It  is  compiled  (by  permission)  from  the  maps  of 
monthly  Isothermals  which  accompany  Dove's  admirable  work 
"  On  the  Distribution  of  Heat  over  the  surface  of  the  Globe,*' 
as  translated  by  Colonel  Sabine,  and  published  by  the  British 
Association  for  the  Advancement  of  Science. 

MAP  II. — ^To  be  placed  at  the  end  of  the  Introductory  Essay. 

The  boundaries  and  names  employed  in  the  Map  of  India 
divided  into  Provinces,  have  been  partially  explained  at  page 
88 ;  it  remains  to  add  a  few  words  on  our  representations  of 
its  mountain  and  river  systems. 

As  regards  rivers,  we  find  these  to  be  represented  in  most 
maps  as  being  equally  numerous,  and  of  as  great  volume,  in 
some  of  the  most  arid,  as  they  are  in  the  most  humid  pro- 
vinces. This  arises  fix)m  the  fact  that  the  larger  maps  are  in 
many  cases  made  up  from  local  surveys,  and  their  component 
parts  have  hence  no  relative  value.  In  an  arid  country  like 
Kajwara,  every  streamlet  carrying  water  for  a  few  days  in  the 
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jear  is  of  importance^  and  therefore  mapped ;  whereas  in  Ben- 
gal, many  infimtely  larger  perennial  rivers  are  of  no  import- 
moe,  aad  are  omitted :  the  result  is^  that  the  two  countries 
being  brought  together  on  a  general  map^  appear  equally  well 
vstered.  We  have  therefore  omitted  in  certain  provinces 
many  of  the  small  rivers  which  are  conspicuous  in  ordinary 
maps. 

The  relations  of  the  rivers  to  the  mountain-chains  appear 
to  us  to  be  more  or  less  inaccurate  on  our  best  maps  of  India : 
thus  we  find  all  the  rivers  on  the  eastern  side  of  the  peninsula 
of  Hindostan  usually  represented  as  cutting  through  a  coast 
range  of  hills  called  the  Eastern  Ghats ;  the  rivers  of  east- 
em  Afghanistan  and  Beluchistan  in  like  manner  seem  to  cut 
through  a  similar  range  parallel  to  the  Indus ;  and^  most  ex- 
traordinary of  all,  the  larger  Himalayan  rivers  are  made  to 
cat  through  a  lofty  crest  of  that  range. 

The  source  of  these  errors  may,  we  think,  be  traced  to  the 
n^ect  of  a  very  simple  law  of  perspective ;  in  consequence  of 
which,  masses  of  mountains,  of  whatever  configuration,  resolve 
themselves  into  ranges  perpendicular  to  the  line  of  sight : 
thus,  the  so-caUed  Eastern  Ghats  are  the  terminal  spurs,  of 
ranges  that  branch  off  from  the  Peninsular  chain,  and  which, 
fit)m  their  number  and  tolerably  uniform  elevation  and  sur- 
bodf  form  what  is  called  the  table-land  of  the  Dekhan.  The 
imaginary  Suliman  range,  skirting  the  west  bank  of  the  In- 
dus, is  in  like  manner  formed  of  the  terminal  spurs  of  ranges 
from  a  distant  axis,  which,  with  the  rivers  they  enclose,  de- 
scend at  right  angles  to  the  Indus. 

The  Himalayan  river-system  is  more  complicated,  but  re- 
ducible to  the  same  law.  The  great  snowy  peaks,  as  seen 
from  the  plains  of  India,  are  all  thrown,  by  perspective,  into 
one  continuous  range,  and  were  hence  originally  assumed  to 
indicate  the  axis  of  the  Himalaya,  and  laid  down  as  such  in 
maps:  next  came  the  information  of  the  natives  that  all 
the  lai^er  rivers  rise  behind  the  snowy  masses ;  and  they 
have  consequently  been  represented  as  cutting  through  the 
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supposed  axis.  We  now  know  that  in  whatever  direction  the 
Himalaya  has  been  explored,  its  axis  has  been  found  to  be  be- 
yond the  snowy  peaks,  and  indicated  by  the  river-heads.  We 
have  therefore  in  all  cases  of  doubt  represented  the  rivers  as 
following  the  courses  of  valleys  enclosed  by  mountains,  and 
assumed  that  the  geographical  axis  of  a  chain  is  indicated  by 
its  watershed. 

We  have  not  hesitated  to  contour  the  table-land  of  the 
Dekhan,  so  as  approximately  to  represent  a  system  of  ranges 
descending  from  the  meridional  axis  of  the  Peninsula  to  the 
eastern  coast,  and  attaining  an  average  elevation  of  1500-2000 
feet.  We  have  also  given  to  that  axis  itself  a  more  inter- 
rupted and  tortuous  course  than  is  usually  represented;  it 
being  an  error  to  suppose  that  it  forms  a  continuous  ridge  of 
nearly  uniform  height  parallel  to  the  coast.  Central  India  we 
have  also  represented  as  a  hilly  table-land,  intersected  by  con- 
siderable valleys ;  of  which  there  is  ample  evidence  in  surveys 
and  the  accounts  of  travellers. 

For  the  details  of  the  mountain  systems  of  East  Tibet  there 
are  no  authorities,  but  we  have  expressed  its  main  features, — 
that  of  an  enormously  elevated  mountain  mass.  This  is  proved 
by  the  statements  of  many  intelligent  Tibetans,  by  the  Chinese 
geographers,  by  the  narrative  of  M.  Hue,  and  by  the  fact  of 
so  many  of  the  laige  rivers  of  Asia  flowing  from  it  in  several 
directions.  To  omit  a  feature  which  rivals  the  Himalaya  in 
dimensions,  and  which  exercises  a  paramount  influence  over 
the  meteorology  of  Eastern  Asia,  would  deprive  our  map  of 
much  of  the  use  we  hope  it  may  be  of,  in  illustrating  the  re- 
lations between  the  vegetation  and  climate  of  India. 


It  remains  to  add,  that  the  system  of  spelling  (which  is 
the  classical  one)  adopted  both  in  the  maps  and  the  pages  of 
our  work,  is  rendered  imperative  from  the  fact  that  we  hope 
our  work  may  be  useful  to  foreigners  as  well  as  to  our  own 
countrymen. 
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Afitsa  Bjpicata 109, 212 

Adam,  Sir  F.,  collections  of  .    .    69 

Adamia 105,238 

Adam's  Peak  (Ceylon)  ....  118 
Adelia  castanocarpa .     .     .     241, 244 

Adeoocaulon 114,194 
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Adonis  ttstiyalis 208 
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>£8chyDomene 118 
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mountains  of  .     .     .  116 

Africa,  tropical,  relation  of  Indian 

Flora  to 93 

t}'po8  of  Flora  in  India  .  113 
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Aglaia 249 

Agra  (Upper  Gangetic  plain) 

165, 160, 161 
Agrimonia  Eupatoria    .     .     110, 126 

AgrostiB 220 

vulgaris 112 

Ahmedabad  (Gujerat)  ....  160 

Ailanthus  exoelsa 147 

Aizoon  Canariense 153 
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Aimir  (Bajwara) 154 

AJangium 133,165 

Alchemilla  vulgaris  .  .  .  110, 126 
Alhagi  Maurorum  113,147,163,161 
Aligbar  (Upper  Ckmgetio  plain)  .  161 

Alisma  Plantago Ill 

Allahabad  (Upper  Ghmgetic  plain) 

160, 161 

Allardia 220 

Alliaria  officinalis  .  .  .  109,212 
Almora  (Kumaon)    .     .     .    191, 199 

Alnus  integrifolia 137 

NipalensiB 203 

nitida 207,212 

Alopecurus  pratensis  ....  112 
Alpine  Flora  of  India   ....  100 

Alpinia 242 

Althfea  Ludwigii 147 

Amaranthaoes  ....  114, 194 
Ambalah  (Upper  Gangetic  plain)  160 

Ambrina 218 
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Amherstia  nobilis 249 

Ammannia 113 

Amomum 118 

Amoora 244 
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Ana^dlis 220 
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Anogeissus 114 
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Anticharis  Arabica 118 
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Arenga  saocnarifera  .     .    .    120, 142 

Argostemma 96 

Anstolochia  bracteata  ....  154 
Amott,  Dr.,  Herbarium  of  .  .  66 
Arracan,  Province  of  ...  .  245 
Artemisia  Absinthium  ....  110 
Dracunculus  ....  note  107 
&sciculata .....    note  107 

maritima 110 

salsoloides note  107 

Toumefortiana    .     .     .    note  107 

vulgaris 110 

Artificial  system,  necessary  to  the 
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Arum 145 

Asclepiades 114 
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Asperufo  procumbens  ....  110 
Aspho^lus  fistulosus    ....  153 

Assam,  Province  of 232 

Aster  alpinus 221 

Astragalus  oontortuplicatus   note  107 
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hamatus 118 
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Attok 157 

Atriplex  patula Ill 

Aucher-^oy's  Oriental  plants    .    72 

Aucuha 106, 181 

Aurangabad  (Dekhan)  ....  139 

Aurantiaoee 91,95 
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Ava,  Province  of 246 

Avicennia 119,164 

Axima 183 
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Bahar,  Province  of  .  .  .  143,145 
Bahawalpur  (Panjab)  ....  156 
Balanites  ^gyptiaca  .  .  118,147 
Balanophora,  west  limit  of.     .    .  194 

Balasor  (Malabar) 140 
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Balsaminees 91,120 

Balsamodendron  ....     113, 153 

Balsams 126,187,174 

Balti,  Province  of 225 

Bambusa 137 
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Banda  (Bandelkhand)  ....  146 
Bandelkhand,  Province  of  .  .  146 
Bangalor  (Mysore)  .  .  .  184,136 
Banksian  Herbarium  ....  60 
Barabcha  Pass  (Lahul)     ...  208 

Barbarea  vulgaris 109 

Barclaya  lon^olia 249 

Bariah  (Gujerat) 150 

Barleriffi 153 

Barley,  cultivation  of    .     .     .97, 194 

Bait>ch  (Gnjerat) 150 

Barodah  (Qujerat) 150 

Basehir  (Simla) 204 

Bassia  latifolia     ....     145,147 

Batatas  pentaphylla 153 

Bauhinia  purpurea 187 

Vahlii 187,205 

BeasBiver 156,168 

Bednor  (Malabar) 126 

Beechey,Gapt.,ChineeeoollectLons    71 

Beeonia 96 

Behar,  see  Bahar 143 

Belaspur  (Simla) 208 

Bekaum  (Dekhan) 137 

BeUiuy  (Mysore)  .  .  .  135, 136 
Belucnistan,  Province  of  .    .    .  253 
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Hongkong  Flora  .    51 
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BeDtinokia 125 
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Benr,  ProTince  of 139 

SerberiB 145 

angoloea 189 

aristata 207 

Asiatica 257 

Ljciiun 202,213 

nUcina 219,  220,  226 

umbellata 202 

Tulgaria 109,212 

WalUchiana 189 

Berthelotia  lanoeolata   .113,153,161 

Betel-nnt 123,164 

Betula  Bbojputra 212 

Bhojputra,  Tar 219 

cylindrostachya 203 

west  limit  of 193 

Bbatiana  (Panjab) 156 

Bhaomo  (Ara) 246 

Bhim-tal  (Kmnaon)      ....  200 

BhogQpor  (Bahar) 144 

Blu^wer  (Malwah)     ....  148 

Bhottm,  ProTinoe  of 175 

Bhowani  rirer  (Mysore)     .     .     .  135 

Bidens  tripartita 110 

oemna 110 

BieberBteinia  odora  .     .     .     note  107 

Bignonia  Indica 96 

Bftanir  (Bajwara) 154 

Bikh  Poiaon note     3 

Binaar  (Kumaon) 200 

Biehnath  (Bhotan) 176 

Blackwellia 249 

Blanco,  Father,  Flora  de  Filipinas  56 
Bloo  Mountain  (Chittagong)  .  .  243 
Blume,  Prof.,  Bijdragen     ...     54 
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Bumphia  ....    55 

Mas.  Bot.  Lugd.  Bat.     55 

CoUectionB  of  JaTa 

Plants 71 

Blnmea 96,113,114 
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Boad  (Orissa) 141 

Bogle,  Mr.,  Mission  to  Tibet  176, 217 
Boissier,  M.,  Diagnoses    Plant. 

Orient 57 

Bombax 180,187,192 

Bombay,  rains  of 129 

Bongardia  Bauwolfii  ....  257 
Booth,  Mr.,  yiaits  Bhotan.     .     .  177 

Boragine© 106, 159 

Borassns  flabelliformis  .  120, 187, 192 

Boswellia  thurifera 145 

Botanical  Education,  defects  in 
the  elementary  systems  of  .    .     18 

Bowringia note  106, 236 
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Brahmaputra,  source  of  the  230, 232 
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Briedelia 241 

British  Association,  encourage- 
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iU  rules  for 
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Bromus  tectorum 112 

Brongniart,  Prof.  Ad.,  his  contri- 
butions to  the  history  of  im- 
pregnation , 14 
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Brucea 114 

Buchanania 144, 187 
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Bullaoe 212 

Bulut-Tag  (Tibet)    .     .     .     .    .215 

Bundelkhund 146 

Burcnda  Pass  (Simla)   ....  202 
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Butea  frondosa     .  136, 144, 150, 158, 

161, 187, 192 
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Buxus  sempervirens Ill 
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Cffisalpinia 244 
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fiiscicularis  ....  164,244 
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CaUitriche  yema  (see  Errata).     .  Ill 

Calophyllum 249 

Calosanthes 250 

Calotropis  gigantea  .     .     .     138, 247 

procera 153 
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Cambay,  Gulfof 140 

Cambess^des,  his  descriptions  of 
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Camellia 106 
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Camphora 238 
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Canara,  Province  of 122 
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sepiaria 161,203 
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Cardamine  hirsuta 109 

Cardamom . 123 
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Carex  ampullacea 112 
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Pseudo-cyperus 112 
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rigida Ill 
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supina note  107 

tristis note  107 

ustulata Ill 

Careya  arborea     ....     151, 250 

Carissa  edulis 161 

Camatic,  Province  of    ...     .  130 

Caroxylon 218 

Carpels,  relative  variations  of  .  29 
Carpinus  runinalis  .  .  .  193, 201 
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equisetifolia 246 

Cathcart,  Mr.,  his  drawings   .     .    74 

Caulinite 252 
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Celastrus 159 

spiny 193 
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Chammauing 227 
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Cheduba  (Arracan) 246 
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Cocoa-nut 122,128 

Coffee 126 
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tomlosa 195,208 

Currant,  Black 224 
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Dalhousiea 241 
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Deocan,  see  Dekhan 116 

Dehra 201 
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csemleum 202 
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Dihong  river  (Abor)     ....  176 
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Dorjilin^  (Sikkim)  rain-fall    .    .  191 

Draba  ausoides 221 
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Draofena 96 
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Eastern  Ghats  (Camatic,  etc.)     .  185 

Eastern  India 228 
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Naga  hills 228,283,239 

Xagar  (Malabar) 126 

Kagkunda  (Simla) 203 

Nacpar  (Berar) 140 

Ifami-tal  (Kumaon)  .  .  191, 200 
Naipal,  Proyince  of^  tee  Nipal     .  183 

Kama 96 

5ames,  natiye,  objections  to  .  .  44 
Kanda  Devi  xnonntaiu  (Kumaon)  19b 

Karcissas 256 

ISitn  (West  Tibet) 224 

Naaiiabad  (BAJwara)  ....  165 
Naatnrtiiu]]  amphibimn     .     .     .  109 

offidnale 109 

KitiTe  names,  objections  to  em- 

plojing,  for  species    ....    4'! 
Kataral  History,  defective  educa* 

tionin 12 

ITaaclea  oordifolia  .  .  187, 145, 187 
Neemuch  (Rajwara)  .  .  148, 155 
Ndlghemc  mountains,  M«Nilghiri  125 

NdlUa  thyrsiflora 189 

Kehmibium  spedosum  ....  212 
Ncpsl,  P^vince  of,  eee  Nipal .  .  183 
Nepenthes  phyllamphora  .     106, 235 

Nepeta  Oatana Ill 

multibracteata 221 

Nerbada  river .  .  .  141,147,149 
Nenrada  procumbens  ....  153 
Nevrera  Ellia  (Ceylon)  .  .  118,119 
Kew  Zealand,  comparison  of  vari- 
able Flora  of,  with  that  of  India  26 
Kiebuhria  oblongifolia  .  .  .  .147 
Nilghiri  mountains  (Malabar)  .  125 
Kimach  (Rajwara)  .  .  .  148, 155 
Ninmio,  Mr.,  Bombay  plants  .  70 
Nipafruticans      .     .       119,166,252 

Nipal,  fruits  of 194 

Province  of 183 

Niti  Pass  (Kumaon)  ....  199 
Nizam,  districts  of  (Mysore)  .  .  135 
Nomeiiolature,  rules  for  ...  44 
Norris,  Sir  W.,  Penang  plants  69 
Northern  Ghato  (Concan)       .     .  128 

Nostoc 218 

Kobra  (West  Tibet)       ....  226 

5uttall,  Mr 177 

Nymphcaalba     ....     109,211 

'  pygmaea     ....  105, 107, 235 

Kynie-tal,  see  Naini-tal      .     .     .  191 

Oaks,  absence  o^  in  Peninsula  of 
Hindostan 37 
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Oak  timber,  worthless  at  Cape  of 

Good  Hope 32 

Oats 97 

Oeymura note  113 

Oladnese 113 

Olax  nana 201 

Olea  cuspidata     ....     192,207 

Europeea 109 

undmata 159 

Omercuntuk,    eee    Umerkantak 

(Orissa) 141,142 

Onion,  wild,  of  Tibet    ....  215 

Ononis  arvensis 109 

Oodepore  (Rajwara)  see  Udepur    154 
Oojein,  see  Ujain  (Malwah)    .     .  148 
Ootacamund,  see  Utacamand  (Ma- 
labar)       125 

Ophir,  Mount  (Malayan  Penin- 
sula)   250 

Oplisxnenus  stagninus    ....  242 

Orissa,  Province  of 140 

Orchis  latifolia Ill 

Origanum  vulgare Ill 

Orobanche  c»rulea Ill 

Orontiaoeea 95 

Osbeckia 96 

Osmothamnus  fragrans  note  107, 212 

Osyris  arborea 203 

Oude  (Upper  Ghingetic  plain)  .  160 
Ovules,  vary  in  number     ...     29 

Oxalis  Acetosella 109 

comiculata 109 

sensitiva 147 

OxuB  river '  .  253 

Oxybaphus 114 

Oxygrapbis  glacialis      .     .     201, 220 

polypetak 200 

Ox;^ria  reniformis Ill 

Oxystelma  esculentum .     .     .     .154 

Oxytropis  chiliophylla  ....  221 

diffusa note  107 

Pa-chu  river  (Bhotan)  ....  176 
Padri  Pass  (Chamba)  .  .  204, 205 
Padum  (West  Tibet)     ....  224 

Palamow  (Bahar) 143 

PaHurus 192,207 

Pabnyra 162 

Pslnai  mountains  (Camatic)  124, 132 

Pamir  range 215 

Panaka  (Bhotan) 176 

Panax  finigrans 201 

Pseudo-ginseng    .     .     .     189,288 

Pandanus 98,180 

Pangong  (West  Tibet)  ....  226 
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Panipat  rain-fikll  (Upper  Gkmgetic 
plain)      .......     ;161^ 

Fanjab,  number  of  species  in  .    .    93 

ProTinoe  of 156 

Paignad 156 

PapaTer  dubiiim 109 

hybridum 109 

nudicaule 220 

Parabsena  sagittata 189 

Parang  (West  Tibet)    ....  223 

Pass  (West  Tibet)      .     .  223 

Parietaria  ofRcinalis Ill 

Paris  poljphylla  ....     107,  238 

Paritium 249 

Parish,  Lieut.,  Himalayan  plant-s     73 

Parrya 221 

Parasnath  (Bahar)    .     .     .     144, 145 

Pedalium  Murex 165 

Pediculans 100,106 

Peganum  Harmala    99, 113, 153, 161 

Pegu,  Province  of 246 

Pemberton,  Major 176 

Penang  (Malayan  Peninsula)  .  250 
Penar  river  (Mysore)  ....  135 
Peninsidar  cham  ....  116, 117 
Peninsula  of  India,  comparative 

paucity  of  species  in  plains  of  .  27 
Pepper,  western  limit  of  .  .  .  192 
Peristrophe  bicalioulata      .     .     .  153 

Perowskia 219 

Phaca  frigida note  107 

Pharbitis  Nil 153 

Pharus  aristatus 242 

Phcebe  lanoeolata 201 

palUda 201 

paniculata 189 

Phcenix  acaulis    ....     145, 186 

£mnifera 120,125 

paludosa 119,166 

sylvestiis   .     .     .       137,162,205 

Photinia 98,116 

dubia 189 

integrifolia 189 

Physiology,  its  high  rank  as  a 
branch  of  Botanical  science  17 

-  mistaken  views  of  its 
position  as  an  elementary  branch 

of  study 18 

Phytocrenee 252 

Picea  Webbiana,  also  see  Abies 

178, 180 

Picris  hieracioides 110 

Pieris  formosa 189 

viUosa 202 

Pind  Dadan  Khan  (Pai^ab)  .     .  157 
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Pines,  abaenoe  o^  in  PeniDsola  of 

Hindostan 37 

variation  of 33 

Pinus  excelsa .  .  178,188,194,257 
Gerardiana  .  .  .  193, 207, 257 
longifolia   .     .     .     .177,180,257 

Sinensis 195,235 

Piper 96 

Pir-Panjal  (Kashmir)    ....  210 

Pistia 242 

Piti  (West  Tibet) 223 

Pittosporum 103,126 

Plains  of  India  poor  in  spAoies    .    94 

Planes 212 

Plantains 180 

Plants,  known,  exaggerated  esti- 
mates of  number  of   .     .     .    29, 38 

Plectocomia 180 

Plectranthus 96 

rugOBus 219 

Poa  alpina 112 

annua 112,158 

nemoralis 112 

pratensis 112 

Podocarpus     .     .      98,115,180,195 

macrophylla 189 

Podophyllum  Emodi     .     .     114,212 

Podostemon 236 

Pisonia 133 

Polanisia noie  113 

Polemonium  csmleum ....  110 

Polygona .97 

Polygonatum 238 

Polygonum  aviculare     ....  Ill 

Bistorta Ill 

Hydropiper Ill 

viviparum Ill 

Polypogon  Monspeliensis  .     .     .  112 

Polyoema 235 

Pongamia 244 

Poonah,  eee  Punah 138 

Poplar,  varieties  of 34 

Populus  alba 219 

balsamifera     ....    note  107 

ciliata 198 

Euphratica     .    99, 113, 153, 158, 

218, 226, 256 

nigra 219 

Potamogeton  crispus     ....  Ill 

gramineus HI 

natans 111,153 

pectinatus 158 

perfoliatuB Ill 

PotentiUa  alpestris 200 

ambigua 207 
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Foientilk  anseriiia    .    .     .    110,221 

ugyrophylla 212 

atro-aanguinea    .     .    .     188,206 

biiurca note  107 

desertonim 206 

eriocarpa .  207 

fratioofls 207 

fulgens 203 

gnndiflora 212 

TnjanmTiA 203 

Leschenaultiana 213 

leuoonotha 203 

Meyeri 221 

microphjllA 202 

monantnos 201 

multiada note  107 

NipaleiuiB       ....    188,213 

polyphylla 201 

reptanB 110, 212 

mpestriB 110 

Sakraovia  ....  note  107, 221 

Tenia 110 

Poihos,  western  limit  of    .     .     .  192 

Pnmgoa  pabularia 224 

Preel,  Beliquiso  HcBiildaiuB     .     .    66 

Primula 100,235 

Prince,  Mr.,  Plants  of  Penang   67,69 

Prinsepia  utilis         205 

Proportional  Botany  ....  27 
Proflopis  spicigera  .  .  151, 153, 158 
PRmnces,  Botanical,  of  India         88 

— of  Flora  Indica  .    .     .  115 

Phmns  Avium 110 

insititia 212 

Padus 110,193 

Prunella  Tulgaris Ill 

Pteris  aqnilina 210 

— synonyms  of    .    .    39 

Pterocarpus 136,249 

Pterolobinm  laoerans    ....  114 

Pterospermimi 244 

Pulney  mountains  (Oamatic)  124, 182 

Pulse 97 

P6nah  (Dekhan)  .- 138 

Punjab 156 

Pnneeria  coagulans 153 

Ptaiaka  (Bhotan)      .  .     .  176 

Puma  rirer  (Benr)       ....  140 

PntzmnjiTa 187 

Pyrola  rotundifblia 110 

^Tus  Aria 110 

baccata.     .    .    Nofs  107, 200, 213 

fbliolosa 189 

Indica 189 

rariolosa 212 
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Querctts  annulata 213 

Arcaula 189 

dilatata 205,213 

Griffithii 178 

Ilex 108,207,230 

incana 213 

lamellosa 189 

lanata 188,193 

semecarpifolia 205 

serrata 105,189 

Quetta  (Afghanistan)    ....  253 
Quilon  (Malabar) 122 

Rain-£Edl,  Himalayan     ....  171 

in  India 81 

Bajaori,  Province  of      ....  206 
Bajmahal  (Lower  Ghmgetic  plain)  144 

Bajput  states 160 

Bajwara,  Province  of    ...     .  154 
lUkas-tal  (West  Tibet)      ...  223 

Bamgarh  (Babar) 143 

Bampur  (Simla) 203 

Bamri  island  (Cbittagong)     .     .  244 
Bangit  river  (Sikkim)    ....  179 

Bangoon  (Pegu) 247 

Banunculaceie  in  India      ...    38 
Banimculus  aquatilia    .  109,220,227 

arvensis 109,200 

chieropbyllos 211 

Chinensis 233 

difiliiBus 203 

flaccidus 201 

hirtellus 200,212 

hyperboieus 220 

Liiigua 109, 211 

radicans 220 

sceleratus  ....  109, 153, 162 
Bavi  river  (Chamba)  ....  204 
BawU  Pindi  (Panjab)  ....  156 
Bees'  Gyclopsedia^  plants  of    .     .    65 

Beevesia 235 

Beichenbach,  loones      ....    57 
Beproduction,  uncertainty  of  its 

effects  in  plants 42 

Beptonia 159 

Bewah  (Bandelkhand)  ....  146 

Bhamnaoee 133 

Bbazya  stricta 159 

Bheede,  Hortus  Malabaricus  .     .    45 

BhizophoreiB  ....  119, 154, 245 

Bhododendron  anthopogon    note  107 

arboreum  .    .    120, 126, 187, 193 

barbatum  . 187 

campanulatum    .     .  187, 203, 205 
lepidotum 204 
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Rhus  MjBOrensia 1&4 

Bibee  Grossularia     .     .     .     .     .110 

nignixn 110 

Ricdleva note  113 

Ritchie's^  Mr.,  Afghan  Collections  257 
Rodok  (West  Tibet)      ....  226 

Roemeria  hjbrida 257 

Rohilkhand  (Upper  Ghingetic 

plain) 160 

Rondu  rWest  Tibet)      ....  225 

Rosa  eglanteria 209 

inyolucrata     ....     165, 243 

Lyellii 188 

macrophylla   .     . «  .     .     .     .  213 

moscbiata 188 

pimpinelleefolia   .     .  200, 210, 219 

rubiginosa 257 

sempervirens  ......  234 

serieea 202 

spinosissima 110 

Rotang  Pass  (Lahul)     .     .     167, 208 
Roxburgh's,  Dr.,  Goronumdel 

Plants 47 

.  65 
.  47 
60,66 
.  142 
.  89 
.     64 


drawings 
Flora  Indica 
plants  of 


Roxburghia 

Royle,  Dr.,  goographical  data 

Herbarium  .     . 

his  contributions 

Economic  Botanj,  etc.  . 
Illustrations  of 
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the 
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Botanj  of  the  Himalaya 

on    affinity  between 

North-west  Indian  and  £uro< 

pean  plants 108 

on  distribution  of  tro' 


pical  annuals 96 

Bubus  alpestris 201 

biflorus 202 

calycinus 189 

'  flavus 205 

frutioosus 110,208 

lasiocarpus 213 

maculentus 206 

niveus 213 

nutans 202 

paniculatus 201 

parvifolius 212 

pedunculans 201 

purpureus 206, 207 

reticulatus 201 

rosffifoUus 212 

rugosus      ....'..  189 
saxatilis 110,200 
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Rumez  Acetosa Ill 

obtusifoHus 153 

Rumex  palustris Ill 

Rumphius'   Herbarium    Amboi- 

nense .46 

Runang  Pass  (Kunawar)    .     .     .  206 
Rungeet  river  (Sikkim)      .     .     .  179 

RunofKatch 150 

Rupar  (Simla) 202 

Rupchu  (West  Tibet)    ....  223 
Russell,  Dr.,  plants  of  ....     60 

Sabathu  (Simla) 202 

Sabia  campanulata 205 

parviflora 201 

Saocopetalum  tomentosum      .     .  189 
Sach  Pass  (Chamba)      ....  204 

Sadva  (Assam)     .     .     .     .     .     .233 

Saf6d-Koh  (A&hanistan)   ...  254 

Sagina  procumbens 109 

Sagittana  sagittifolia     .     .     .     .111 

Sagus 252 

Saharunpore  (Upper  Ghmgetic 

plain) 160,161 

Sat,  Tarieties  of 34 

Salem  (Oamatic)  ......  181 

Sahx  acutifolia     ....    207,219 

^gyptiaca 113 

alba 111,219 

angustifolia     .     .     .  note  107, 219 

elegans 212 

fragilis 219 

Lindleyana 201 

purpurea   ....  Ill,  212, 219 

rubra 212 

tetrasperma    ....     123,205 

zygost-emon 219 

Salsola  £aU Ill 

Salt-lakes 217 

Salueen  river  (Tenasserim)     .     .  240 

Salvadora 133 

Indica 158 

oleoides 158 

Persica 118 

Salvia  ^gyptiaca 158 

plebeia 154 

pumila 147 

Salvinia  natans 212 

Samalcotah  (Orissa)      ....  143 

Sambalpur  (Orissa) 141 

Samolus  Valerandi Ill 

Sanguisorba  deoandra    ....  189 

Santalum  album 137 

Sapria  Griffithii 231 

Sam>cocca  pruniformis ....  257 
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Stroopyramifl 238 

8atara  (Dekhan) 138 

Satlejrirer 168 

Satpun  ranse  (Malvrah)  .  139,  147 
Saugor  (Malwah)  .  .  .  147,148 
Saussurea  Utifolia     .     .     .     noie  107 

pygmaea note  107 

Saiifraga  cernna  ....    110,  221 

gnnulata 110 

Sawant  Wari  (Concan) ....  129 

Scwvola 108,119,154 

Seandix  Pecten 110 

Scepa 106 

Scfamid,  oollectiona  of  (see  p.  127, 

in  note) 69,  127 

SduEpfia  fragnuiB 189 

Scbumacheria 104 

Science,  elements  of^  should  be 
acquired  in  schoolB     ....     18 

Sonde,  tee  Sindh 150 

Scirpufl  maritimus Ill 

ScitaminesD      .     .     .     .     96, 96,  180 

Sooparia note  107 

ScrophulariacesB  ...  21,  96,  113 
Scutellaria  galericulata  .  .  Ill,  211 
Secanderabad  (DeUian)     .     .     .  138 

Seddera  latifolia 153 

Sedgwickia  cerasifolia  ....  105 
Sednm  quadrifidum  .     .     .    note  107 

Bhodiola llO 

telephium 110 

Seeda,  few  that  germinate  ...  22 
Seemaan,  Dr.,  Malayan  plants    .    71 

Sehiatan,  desert  of 253 

Semecarpus  Anacardium    .    .     .  144 

Seoecio  Jacobiea 110 

Sepals,  relative  yariations  of  .  .  29 
Serroo  HuUaj  hills  (Camatic)    .  132 

Serd  Malaya  hills 132 

Sexual  organs,  yariations  of  .  .  28 
Shahabad  (Kashmir)  .  .  .  .211 
Shaizgarh  (Malwah)  ....  148 
Shatul  Pass  (Simla)  .  .  .  202,  206 
Shayuk  riyer  (West  Tibet)  .  .  225 
Sheopore  mountain  (N^ipal)  .  .  186 
Sheraghiri  mountains  (Midabar)  .  125 
Shiwari  hills  (Camatic)  .  .  .  131 
Siadri  mountains  (Concan)     .     .  128 

Sjam 251 

Sibbflldia  potentilloides ....  203 
procumbens    ....     110, 221 

purpurea 204 

Sibman  types  of  yegetation    .     .  106 

Sida 113 

Sieyersia  elata 203 


Page 

Sikkim,  Froyince  of 178 

Silene  conica 109,  158 

inflata 109,209,224 

Silhet,  Proyinoe  of 240 

Silybum  Marianum 110 

Simla,  Province  of    ....    ..  202 

Simons,  Mr.,  Assam  plants  70,  73,  233 
Simpson,  Capt.,  Simla,  etc.,  plants    70 

Sindh,  Proymce  of 150 

Singapur  (Malayan  peninsula)  .  251 
Singhan  (Afghanistan)  ....  257 
Sirgujah  (Bahar)      .     .     .    141, 143 

Sirmur  (Simla) 202 

Sirsa  (Afghanistan) 158 

Sissoo,  varieties  of   ...     .  84,  205 

Sisymbrium  Sophia 109 

thalianum 109 

Sitakund  (Chittagong)  ....  243 
Sitang  river  (Tenasserim)  .  .  .  248 
Sium  anguatifohum  .    .     .    110, 213 

Skimmia     . 105 

Smithia 113 

Snow,  fiEdl  of^  at  low  elevations    .     99 

level  on  Himalaya    .     .     .  170 

Soane  river,  see  Sdn 141 

Sodada,F5rBk 147 

Solanum  Dulcamara      ....  110 

gradlipes 154 

Jacquioi 153,  205 

nigrum 110 

SAn  river 141 

valley 143,  145 

Sonchus  arvensis 110 

oleraoeus    . 110 

Sonerila 235 

Sonneratia  ....      119,  154,  166 

Sophora 218 

Sparganium  ramosum   ....  Ill 

Spathodea 250 

Species,  bad,  founded  on  erroneous 
views  of  geographical  distribu- 
tion     88 

different  opinions  as  to 

their  nature 20 

diffusion  of,  in  India  .     .     92 

Lamarck's  views    ...     20 

niunber  of,  in  given  area      92 

number  of,  in  India   .     .     91 

number  of,  in  relation  to 

climate  of  area  they  inhabit  26 

origin  of  bad     ....     28 

permanence  of  character 

in  those  cultivated  at  Calcutta    25 

proneness  of  authors  to 

multiply 11,  12,  13 
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Species,  signification  of  word  .    «     19 

Sir  C.  Lyell's  exposition 

of  the  subject 20 

yariation  of 24 

Tariations  of,  as  affected 

bj  climate 25,  26 

Specific  centres 40 

Spheerocaiya  edudis 189 

Sphsrostema 98 

elongatum 189 

grandiflorom 203 

SpirsM  betuliefolia 206 

callosa 213 

canescens 212 

cbamsedrifolia  .  .  .  107,  206 
Kamtschatica  .  .  .  107, 188 
sorbifolia   ....  107,  200,  206 

Spondias 187 

Sponia  yelutina 114 

Srinagar  (Kashmir) 211 

Stachys  arvensis Ill 

Stachyurus 105, 181 

Statice 220 

Stellaria  media 109 

Stephania  hemaudifolia     .     .     .  189 

rotunda 203 

Sterculia 192 

Stocks,  Dr.,  O>lleotions      ...    70 
Strachey  and  Winterbottom's 

Herbarium 65,  70 

Stranvessia  glaucescens  .     .     188,  202 

Stravadium 165, 242 

Streptium  asperum 154 

Streptolirion 194 

StyUdimn  Kunthii    .      103,241,253 

Styrar 98,180 

Soeda 218 

Subanseri  riyer  (Bhotan)    .     .     .  168 
Submergence  and  emergence,  their 
effects  on  distribution  of  plants    41 

Suket  (Kulu) 204 

Sultanpur  (Kashmir)     ....  204 

Sumatra 251 

Sumbalpore  (Orissa)      ....  141 

Sunderbunds 165 

Sdrma  riyer  (Silhet) 243 

Sutera  glandulosa 147 

Swietenia  febrifuga 145 

Sykes,  Colonel,  Plants  of  ...     65 
Symmetry  a  relatiye  term  in  Bo- 
tany     28 

Symplocos  ...    98, 120, 126, 180 
Systematic  Botanists,  their  con- 
tributions to  Physiological  Bo- 
tany     14 
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Systematic  Botany,  aoquirements 

essential  to  the  pursuit  of  .    16, 19 

unportanoe  of 

study  of 12,18 

Systenuitiste,  necessity  of  under- 
standing their  yiews  on  certain 

theoretical  points 19 

Szoyitz*s    Persian   and   Caspian 
plants 72 

Taoca 235 

Takht-i-Suliman  (A^hanistan)    .  254 

Talauma 238 

TaUng  (Mishmi) 230 

Talipot 123 

TamarinduB 154 

Tamarix  QaJlica  ....  158,  218 
Tambar  yalley  (Kipal)  ....  184 

Tanjor  (Camatic) 132 

Tannah,  rain  at  (Concan)  .  .  .  129 
Taong-dong  river  (Ava)  .  .  .  247 
Tapti  yalley  (Khandesh)  .  .  .  139 
Taraxacum  officinale  ....  220 
Tauscheria  desertorum  .     .    note  107 

Tayoy  (Tenasserim) 248 

Taxus  baccata  ....  115,  195 
Tea,  cultivation  of,  ii^  Assam .     .  233 

in  the  Hima- 

>ya 194,204 

—^ —  wild,  in  Assam     ....  238 

Teak 123,137,247 

northern  limit  of  ...     .  147 

Tecoma  undulata ....  147, 161 
Teesta  riyer  (Sikkim)  ....  178 
Temperate  Flora  of  India  .  98,  100 
Tenasserim,  Province  of     .     .     .  248 

Tephrosia  purpurea 151 

Terai 169 

TerebinthaoeeD 114 

Terminalia 187,192 

Terminology,  difficulties  of  .  .  15 
TemstroemiaoeflB  ....  120,  126 
Teshu  Lumba  (East  Tibet)  .  .  226 
Tetranthera  clongata     ....  189 

monopetala 202 

oblonga 189 

Boxbuighii 202 

serioea  .......     .  189 

Thalictrum  alpinum 109 

elegans 200 

foholosum 212 

glyphocarpum 200 

mmus 109,  212 
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I.  EANUNCULACE^. 

Sepala  3-6,  plerumque  5,  hypogyna,  decidua  (in  paucis  persistentia), 
regularia  vel  varie  irregularia,  herbacea  ?el  colorata.  Fetala  3-15,  in- 
terdum  par?a,  irregularia  vel  plane  nulla.  Stamina  indefinita,  antheris 
basifixis  2-locularibu8  longitudinaliter  dehiscentibus.  Ovaria  plurima, 
secus  torum  elongatum  vel  globosum  imbricata,  vel  uniserialia  (i-5), 
discreta,  rarissime  axi  subcohserentia,  1-locularia,  1-  vel  pluriovulata. 
Cafj>€lla  achenia  sicca  vel  folliculi,  rarius  baccata.  JSemina  anatropa, 
albomine  copioso,  embiyone  minuto. 

In  Bceordance  with  our  already  stated  intention  to  follow  the  arrangement  of  De 
Candolle,  our  Flora  begins  with  Ranuuculacea.  This  family  was  probably  se- 
lected to  commence  the  series  on  account  of  its  abundance  in  Earope,  rather  than 
from  any  precise  ideas  of  the  exact  degree  of  relationship  of  the  different  allied  fa- 
milies. It  is  certainly  more  nearly  allied  to  Berberidea  and  Fapaverace<e  than  to 
tiiose  Orders  which  immediately  follow  it  in  the  linear  scries,  as  is  indicated  by  its 
herbaceous  habit  and  divided  leaves.  Ranunctdacea  also  exhibit  a  remarkable  ana- 
logy or  affinity  to  two  Orders  which  are  usually  placed  at  a  great  distance  from  it, 
namely,  Vmbellifera  and  Uosacea,  by  means  of  which  a  transition  is  established 
between  the  femilies  of  Apocarpous  ThcUamifiora  and  the  great  cbss  of  Myrtalea  ; 
and,  as  we  shall,  under  the  next  Order,  have  occasion  to  mention  IHUeniacea,  ex- 
hibit a  passage  to  a  very  different  series  of  Orders,  namely,  Temstromiaoea  and 
Ericaceig. 

In  the  typical  families  of  this  class,  that  is  to  say,  in  Magnoliacetr  and  Atiofiacea, 
the  floral  organs  are  (perhaps  invariably)  arranged  in  a  ternary  order,  and  in  more 
than  two  rows.  The  closely-allied  class  to  which  Papaveracea  and  Berberidea 
belong,  agrees  with  these  in  respect  of  the  multiplication  of  the  verticils  of  the  pe- 
rianth, and  partially  also  in  the  ternary  arrangement  of  the  parts  of  the  flower, 
though  in  Fapaveracea  this  is  more  generally  binary.  In  Dilleniacea,  on  the  con- 
traiy,  the  flowers  are  pentamerous,  and  the  perianth  in  two  rows.  In  Ranuncu' 
laeea  we  have  a  complete  case  of  transition,  the  arrangement  being  occasionally 
ternary,  but  more  frequently  quinary,  while  the  petals  in  a  considerable  number  of 
species  are  twice  as  numerous  as  the  sepals,  though  it  is  more  usual  to  And  them 
equal  in  number.  This  Order  and  the  next  may  therefore  be  considered  aberrant 
members  of  the  class  of  Apocarpous  ThaXamiflora. 

The  remarkable  analogy  in  foliage  between  Ranunculacea  and  VmbeUifera  was 
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first  iDdicated  by  Lindley.  The  great  sheathing  base  of  the  petiole,  occasioiially, 
though  rarely,  developed  into  a  stipule,  is  remarkably  different  from  anything  met 
with  in  the  Anonal  fieunilies,  but  has  much  similarity  to  very  common  states  of 
herbaceous  Saxifragacea  and  RoMcea,  where  the  stipules  itre  imperfectly  or  not 
at  all  developed.  In  Araliacea  we  occasionally  see  these  organs  largely  developed. 
This  is  also  the  case  in  most  species  of  TAalicirum,  in  which  genus  also  we  have 
frequently  stipellie,  analogous  in  position  and  function  to  those  of  Leguminosa. 

The  tribe  ClenuUidea,  which  differs  from  the  rest  of  the  Order  by  its  frntescent 
and  generally  scandent  habit,  and  by  its  opposite  leaves,  is  not  equally  distinct  in 
the  floral  organs,  which  are  only  distinguishable  from  those  of  Anemone  by  the  val- 
vate  aestivation  of  the  calyx  and  the  elongated  stamens.  The  opposite  leaves  are, 
however,  a  very  remarkable  character,  to  which  there  is  no  approximation  in  any 
other  part  of  the  natural  class,  as  it  is  usually  understood,  but  which  recurs  in 
Monimiacea,  a  small  Order  usually  placed  near  Zauraeea,  which  we  propose  to  in- 
clude in  this  part  of  the  series. 

The  position  at  the  commencement  of  the  linear  series,  which  has  been  as- 
signed to  Banuneulacea,  must  not  be  understood  to  indicate  that  they  are  considered 
the  most  highly-developed  family  of  plants,  though  this  was  in  all  probability  as- 
sumed to  be  the  case  by  the  founder  of  oar  present  arrangement.  No  part  of  the 
Dicotyledonous  class  presents  such  a  well-marked  superiority  in  organization,  as  to 
enable  us  to  place  it  without  hesitation  at  the  commencement  of  the  series.  It  has, 
however,  been  conjectured,  with  some  appearance  of  plausibility,  that  those  families 
in  which  special  adaptation  of  the  flond  organs  has  attained  its  utmost  limit,  are 
situated  at  the  highest  part  of  the  scale.  Gamopetalous  plants  would  therefore  be 
more  perfect  than  polypetalous  ones,  syucarpous  ones  more  complete  than  apocarpous, 
and  those  with  adherent  sepals  would  take  a  higher  place  than  those  in  which  the 
ovary  is  free.  It  might  for  the  same  reason  be  coiijectured  tliat  one-ovuled  plants  are 
of  a  superior  grade  to  those  in  which  many  seeds  are  developed,  especially  if  many 
carpellajy  leaves  surround  and  protect  a  single  ovule.  If  these  views  were  carried 
out,  the  highest  position  in  the  vegetable  kingdom  would  appear  to  belong  to  the 
fimiily  of  Loranthaeea,  in  which  all  these  features  are  combined  with  the  utmost 
simpUcity  of  ovule,  witJi  a  system  of  parasitism,  and  a  highly  abnormal  mode  of  ve- 
getation. 

Contemplating  plants  from  this  point  of  view,  Banunculaeea  occupy  a  compa- 
ratively low  place.  In  this  Order  fdl  the  parts  of  the  flower  exhibit  the  minimum 
amount  of  deviation  from  the  ordinary  type  of  leaf,  and  a  most  remarkable  tendency 
to  revert  to  it.  They  exhibit  also  a  very  great  tendency  to  irregularity,  not  only 
in  the  assumption  of  abnormal  forms,  but  also  in  the  great  variation  of  size  of 
which  they  are  susceptible  in  each  species.  These  circumstances  are,  we  think, 
highly  confirmatory  of  the  propriety  of  assigning  to  these  plants  a  low  place  in  the 
scale,  since  in  all  Orders  in  which  special  adaptation  is  carried  to  a  high  degree,  the 
shape  of  the  calyx-tube,  as  well  as  of  the  petals,  and  of  every  part  of  the  flower,  re- 
mains remarkably  constant  in  each  species.  The  anthers  of  Uanuneulacea  are  in 
like  manner  invariably  basifixed,  so  that  the  stamens  do  not  deviate  so  far  from  the 
ordinaiy  type  of  the  leaf,  as  is  the  case  in  many  other  groups.  This  is  also  the 
case  with  the  carpels,  in  which  the  analogy  to  leaves  is  very  manifest,  especially 
in  the  follicular  species.  Both  stamens  and  carpels  vaiy  much  in  size  in  different 
individuals  of  the  same  species,  as  has  already  been  indicated  with  regard  to  the 
sepals  and  petals.  It  is  veiy  important  that  the  student  should  bear  this  fact  in 
mind  in  the  determination  of  species,  undue  weight  having  in  many  instances  been 
given  to  the  size  of  these  organs,  which  frequently  continue  to  enlarge  after  the  ex- 
pansion of  the  flower,  in  consequence  of  which  many  species  have  been  founded  on 
trivial  and  unsatisfactory  characten. 

It  has  been  usual  to  describe  the  typical  Ranunculacea  as  having  extrorae  anthers, 
but  this  is  far  from  being  universally,  or  even  generally,  the  case,  the  cells  being 
most  commonly  exactly  lateral ;  it  is  only  in  the  genus  Ranunculus  that  the  de> 
hiscence  of  the  anthers  is  evidently  extrorse.     This  was  first  indicated  by  Asa 
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Gnj,  io  the  Blostntionf  of  the  Genera  of  Flaiits  of  the  United  States.  We  can 
find  no  difference  between  the  anthers  of  Isopyrvm  or  Trollius,  both  of  which  are 
considered  by  De  Candolle  to  belong  to  Banunculacea  vera,  and  those  of  Actaa, 
which  he  refers  to  Sanunculaeea  spuria.  We  have  therefore  followed  Amott,  and 
Torrey  and  Oray,  in  restricting  the  tribe  Faoniea  to  Faonia  alone.  Our  other 
tribes  are  like  those  of  Be  CandoUe. 

BamuMculaee4B  constitute  a  widely-diffiued  and  extensive  fiunily,  most  abundant 
in  the  north  temperate  zone.  The  genera  are  well-marked,  and  contain  mostly 
many  species.    The  latter  are  almost  idways  widely  diffused,  and  Very  yariable. 

The  plants  of  this  family  are  in  general  more  or  less  aorid;  but  this  property 
exists  to  a  very  variable  extent,  and  it  is  only  in  the  genus  Aconitum  that  it  is  so 
oonoentiated  that  the  plants  become  poisonous.  Few  of  the  Indian  species  are 
officinal,  though  Sanuneulus  sceleratus  is  well  known  for  its  blistering  powers,  and 
CojptU  is  imported  into  Bengal  firom  the  mountains  for  medicinal  purposes. 

Tribus  I.  Clematide^. 

Sepala  s&stivatione  valvata.  Fetala  nulla  vel  plana.  Carpella  (ache- 
nia)  monosperma,  semine  pendulo. — ^Frutices  sapissime  scandenies,  op- 
po^Utfolii. 

1.  NAHAVEUAy  DC. 

Sepala  4-5.  Fetala  6-12,  calyce  longiora.  Achenia  stipiti  crasso 
cavo  insidentia,  stylo  barbato  plumoso  caudata,  demum  spiraliter  torta. 
— Frutioea  tcandetUes^  foliis  bifoliolatisy  petiolo  in  cirrhum  producto. 

This  genus,  which  is  scarcely  distinct  from  Clematu,  differing  only  by  the  conver- 
sion of  the  upper  leaflets  of  the  pinnate  leaf  into  tendrils,  by  the  presence  of  petals, 
and  by  the  stipitate  achenia,  is  quite  tropical,  growing  in  thickets  in  the  hot  plains  of 
Southern  India,  and  never  rising  on  the  mountains  into  the  cool  zone.  The  only 
species  known  are  those  described  below. 

1.  N.  aSeylanica  (DC.  Syst.  i.  167;  Prod.  i.  10);  foliolis  late 
ovatis  breviter  acuminatis  basi  cordatis  vel  rotundatis  subtus  dense 
pubesoentibus  vel  tomentosis  (rarius  glabratis),  petalis  lineari-spatbu- 
\aiia.—JFaU.  Cat.  4687  ! ;  JT.et  A.  Frod.  i.  2.  Atragene  Zeylanica, 
L.;  Baeb.  Coram,  ii.  t  188 ;  M.  Ind,  ii.  670. 

Hab.  Zeylania  1  Gamatica  1  Malabaria  1  Concan  1  Maisor !  Dekhan ! 
Orissa  1  Bengal  1  et  secus  basin  Himalayse  ab  Assam  ad  Sikkim  et 
Nlpal  orientale !  Ava !  Malaya  I  in  diimetis  calidis  prsesertim  mon- 
tosis^  sed  e  provinciis  siccioribus  extratropicalibus  omnino  exul. — (o.  p.) 

The  leaves  are  generally  pubescent  on  the  under  surfiux,  but  we  have  before  us 
specimens  from  Assam  and  Khasia  in  which  they  are  quite  glabrous,  as  in  the  speci- 
mens from  Prome  referred  to  by  Wight  and  Amott. 

2.  N.  lawifoUa  (Wall.  Gat.  4685  1) ;  foliolis  elliptico-lanceolatis 
acuminatis  glaberrimis  basi  rotundatis  vel  subacutis,  petalis  anguste 
linearibus. — N.  Pinlaysoniana,  IFaU,  CaL  4686 ! 

Hab.  In  Peninsola  Malayana,  prope  Mergui,  OriffUh  !  et  Fenang, 
Fmlojfitm  / — (».  «.) 

PiBTBiB.  Ins.  Phiiippin.  I 

If.  Finlaysoniana  is  a  diseased  state,  with  the  achenia  long,  subulate,  and  beard- 
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less,  but  solid,  eorky,  and  not  aeed-b«aring.   The  lea^ei  an  the  Bune  as  in  JV.  Uauri- 
folia, 

2.  OI.EMATIS9  L. 

8(Tf>ala  4-8.  Peto^a  nulla  vel  calyce  breviora.  Achenia  sessilia, 
caudata  vel  rostrata. — Frutices  scandentes  vel  erecti. 

This  very  large  genus,  which  is  common  in  all  temperate  climates,  is  represented 
in  the  mountains  of  India  by  nomerous  fine  species.  These  are  all  Beandent,  and 
▼ary  much  iu  appearance  at  different  stages  of  their  growth,  so  that  their  sepa- 
ration in  the  herbarium  is  not  always  easy,  the  specimens  which  are  preserved  there 
very  imperfectly  illustrating  the  character  of  the  species  and  the  amount  of  Tariatioa 
in  the  different  parts  of  the  plant.  The  shape  and  degree  of  division  of  the  leaves, 
the  size  and  form  of  the  flowers,  the  inflorescence,  and  the  bracts,  have  all  been  em- 
ployed to  yield  specific  characters.  The  mode  in  which  the  leaves  are  divided, 
whether  decompound,  pinnate,  or  temate,  appears  pretty  constant  in  each  species, 
but  the  shape  and  degree  of  division  of  the  leaflets  is  extremely  variable.  With 
regard  to  the  inflorescence,  the  species  with  single-flowered  peduncles  seem  never 
to  pass  into  the  paniculate  group ;  but  among  the  latter  every  amount  of  variation 
occurs,  the  terminal  panicles  in  the  lai^^  species  being  often  a  mass  of  flowos  with 
few  and  very  small  leaves,  while  those  on  the  lower  part  of  the  stem  are  long-pednn- 
cled,  much  more  leafy,  and  altogether  quite  different  in  aspect.  The  bracts  too  are 
extremely  variable,  and  specific  characters  founded  upon  them  will,  we  believe,  be 
found  invariably  to  break  down  when  a  large  series  of  specimens  are  examined. 
Good  characters  are  afforded  by  the  position  of  the  sepals  in  the  expanded  flower, 
but  the  size  and  pubescence  of  the  flowers  are  very  uncertain.  The  buds  in  all 
the  species  are  at  first  globose,  and  afterwards  become  oval  or  oblong ;  still,  within 
certain  limits,  their  shape  at  the  period  of  expansion  of  the  flower  appears  tolerably 
constant.  The  shape  and  degree  of  hairiness  of  the  stamens  form  an  important 
character,  which,  however,  unfortunately  fails  in  those  species  which  are  most  diffi- 
cult of  discrimination. 

The  sections  into  which  this  genus  has  been  divided  by  De  Candolle  are  on  the 
whole  natural.  The  migority  of  the  Indian  species  belong  to  the  subgenus  Flam- 
mula,  which  is  everywhere  the  most  extensive.  Cheiropsit  is  in  habit  undiatinguish- 
able  from  Atragene ;  and  the  amount  of  development  of  the  petals  or  barren  sta- 
mens in  Atragene  being  very  variable,  it  is  not  improbable  that  on  a  general  revision 
of  the  genus  these  two  groups  will  be  united.  C,  montana  has  so  exactly  the  habit 
of  Cheiropsit  (in  which  indeed  De  Candolle  has  placed  it,  notwithstanding  ita  having 
no  involucral  bracts),  that  it  appears  desirable  to  rest  the  distinction  of  that  section 
mainly  on  the  one-flowered  pedicels,  in  preference  to  the  involucre,  by  doing  which 
we  include  C.  montana.  Bebaanthera  of  Edgeworth  has  also  so  much  the  habit 
of  Cheiropsis,  that  we  prefer  its  union  to  that  group  to  its  retention  as  a  diatinot 
subgenus,  especially  as  a  transition  is  established  between  its  very  remarkable  sta- 
mens and  the  ordinary  form  by  C.  acutangula. 

The  genns  Ciematis  is  universally  diffused  throughout  temperate  countries,  if  we 
except  extratropical  South  America,  in  which  its  species  are  very  rare.  In  Australia 
it  is  as  abundant  as  in  the  Northern  Hemisphere.  There  are  no  arctic  or  alpine 
species,  and  within  the  tropics  they  are  for  the  most  part  natives  of  mountainooa 
countries.    Madagascar  possesses  a  number  of  very  remarkable  forms. 

In  India  the  species  of  Clematu  are  most  numerous  in  the  temperate  zone  of  the 
Himalaya,  only  two  occurring  in  the  tropical  r^ons.  Of  these,  one  (C  Oomriana) 
is  found  in  the  open  plains,  but  only  exceptionally,  aa  it  is  much  more  plentifnl 
in  subtropical  hills.  The  other  {C.  Cadmia)  is  a  rare  and  local  pkint.  The  apeeiea 
of  the  Eastern  Himalaya  and  Malayan  Peninsula  are  analogous  to  those  of  China. 
In  the  Western  Himalaya  and  the  mountains  of  Hindostan  and  the  Dekhan, 


CUmaiis,']  flora  indica.  5 

types  appear.    In  the  Tibetan  Himalaya  a  North  Asiatic  species  is  of  common  oc- 
currence. 

The  section  Cheirojait  is  entirely  confined  to  the  cooler  parts  of  the  north  tem- 
perate zone,  and  the  Himalayan  species  of  this  section  are  found  at  greater  elevations 
than  the  other  species  of  the  genns. 

Sect.  1.  ViTiCELLA,  DC. — Achenia  rostrata,  ecaudata. 

1.  C.  Cadmia  (Ham.  ex  Wall.  Cat.  4669 1) ;  foliis  teraatim  de- 
compositis  iutegerrimis,  floribus  axillaribus  solitariis,  pedunculis  medio 
bibracteolatis,  acheniis  compressis  ovatis  rostro  recto  acuminatis. — C. 
sulcata,  JFaU.  Cat  4667  1  Thalictrum  bracteatum,  BosA.  M.  Ind,  2. 
6711 

Hab.  Bengal  et  Assam  secas  basin  montium  Khasia,  in  dametis 
scandens. — (v.  8.) 

Mami  elongati,  graciles,  profunde  sulcati,  glabrinscnli.  Folia  glabra  yd  pilosnla, 
segmentis  nnciam  longis.  Peduneuli  medio  bibrscteati.  Bractea  sessiles,  foliacese, 
foliolis  sublatiores,  ovatse,  acntas,  indivisee.  Sepala  5-6,  patentia,  i-nncialia,  oblonga, 
acutiascnla.  Stamina  sqmlis  mnlto  breviora,  filamentis  brevissimis  planis  glabratis. 
Achenia  magna,  adpresse  serioea. 

The  flowers  of  this  elegant  little  species  are  said  by  Bozbnrgh,  whose  description 
is  excellent,  to  be  very  pale  blue. 

Sect.  2.  Cheibopsis,  DC. — Achenia  plumoso-candata.  FediceUi 
in  axiUis  solitarii,  vel  supra  ramum  axillarem  breyissimum  dense 
racemosi. 

2.  C.  acataagnla  (H.f.  et  T.) ;  foliis  pinnatim  decompositis,  seg- 
mentis ovato-lanceolatis  basi  rotundatis  vel  cuneatis  grosse  serratis, 
filamentis  planis  exacte  linearibus  dorso  laxe  pilosis,  pilis  supra  an- 
tberas  lineares  introrsas  fasciculum  densum  formantibus. 

Hab.  In  montibus  Khasia  prope  Molim,  alt.  5000  ped.,  Qriffith  ! 
— (Fl.Aug.)  (t?.t7.) 

'Bami  sparse  setoeo-pilosi,  debiles,  profunde  sulcati,  costis  acntissimis.  Foliorum 
tegmenta  1-2-ancialia.  Fedicelli  foliis  breviores,  iMisi  bibrscteati ;  bracteee  sab- 
foHaceae,  tripartitse  vel  simplices.  Sepala  oblonga,  acutiascnla,  extos  pnbesoentia, 
intns  glabra.  Filamenla  membranacea,  valide  1-nervia,  intus  glabra.  Jnthera 
breves,  introrse  dehisoentes  -.  eonnectivum  non  dilatatnm.  Achenia  compressa,  ovalia, 
serioeo-pilosa. 

3.  C*  barbellata  (Edgew.  in  Linn.  Tr.  xx.  26) ;  foliis  temati- 
sectis,  pedicellis  nudis  brevibus,  staminibus  sepalis  fere  \  brevioribus, 
filamentis  planis  lanceolatis  ciliatis,  antheris  introrsis  dorso  dense 
pilosis. — C.  Nipalensis,  Boyle,  HI.  61 1  non  aUor, 

Hab.  In  Himalaya  occidentali  temperata,  alt.  8>1 0,000  ped. 
Oarhwal,  Boyle  t  Edgeworth  I  Kumaon,  Strachey  et  Winterhottom  ! — 
(r.  «.) 

FLami  glabrati.  Candit  teres,  striatulas.  Folia  longe  petiolata ;  foliola  breviter 
petiololaU,  ovata,  acuminata,  serrata  vel  grosse  dentata,  sspe  inciso-lobata,  1-2-un- 
cialia.  Fedicelli  numerosi,  foliis  breviores.  Sepala  4,  patentia,  ovato-oblonga,  acu- 
minata, pnrpnrasoentia,  utrinque  pubesoentia,  margine  dense  villosa,  unciam  longa. 
FUamenia  nninervia.    Achenia  glabra. 
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4.  C.  Nipaleniifl  (DC.  Syst.  i.  164;  Prod.  i.  9) ;  foliis  temati- 
partitis,  pedicel)  is  brevibus  supra  medium  iavolucratis,  filamentis  elon- 
gatis  e  basi  plana  filiformibus  glabris. — WiaU,  Cat,  4680  !  C.  montana, 
Don,  Frodr.  192  j  twn  alior, 

Hab.  In  Himalaya  temperata ;  Garhwal !  Kumaon  1  Nipal  1  Bhotan ! 
—(PL  Dec.  Mart.)  (v.  v.) 

Bam*  glabrati ;  juniores  aogulato-snloati,  seniores  rotundatL  Folia  longe  petio- 
lata,  interidiuii  paberula,  segmeatis  oblougo-lanoeolatis  yd  linearibus  integenimis  vd 
parce  dentatis  iateralibaa  interdum  trilobia  yd  tripartitis.  Pedieelli  nomerosi,  foliis 
breyiores,  anpra  medium  bibracteati.  Braetea  in  iayolucrom  breve  cnpiilifonne 
acute  bilabiatam  oonnataD.  Pedieelli  supra  involucram  incraasati,  denae  aericd. 
Sepala  4,  oblonga,  yix  aemi-undalia,  eztus  dense  adprease  serioea,  intus  glabra. 
Jchenia  compressa,  dorso  gibbosa,  parce  serioea. 

The  young  bud  is  sessile  within  the  inyolucre,  but  the  upper  part  of  the  pediod 
gradually  dongates,  so  that  when  the  fruit  is  ripe  the  inyolucre  is  nearly  in  the 
middle. 

5.  C.  montana  (Ham.  ex  DC.  Syst.  i.  164) ;  foliis  ternatisectis, 
pedicellis  nudis  folia  SBquantibus  vel  superantibus,  staminibus  sepalis 
dimidio  brevioribus,  filamentis  planis  anguste  ligulatis  glabris. — J)0. 
Prod,  i,  9  ;  WalL  Cat,  4681 1 ;  Plant,  Ab.  Bar,  iii.  t.  217  I  C.  Pun- 
duana,  Wall,  Cat,  4682  !  C.  anemoniflora,  Don,  Prod,  192.  Anemone 
carta,  JFall,  Cat  4690 1 

Hab.  Per  totam  Himalayam  temperatam  et  subalpinam,  alt.  6000- 
12,000  ped. ;  exceptis  jugis  exterioribus  Sikkim,  ubi  non  infra  10,000 
pedes  occurrit;  et  in  montibus  Khasia,  alt.  4-5000  ped. — (Fl.  vere.) 
{v.  V,) 

Rami  glabrati  yd  rarius  adpresse  sericd.  Folia  longe  petiolata;/0/ik>/a  oyatA 
obtusa  acuta  yel  acuminata,  grosse  dentata  yd  lobata.  ^ores  majusculi,  interdum 
maximi,  suayeolentes.  Sepala  1-li-undalia,  elliptica  yd  oyata,  dba,  obtusa  yd  aco> 
minata,  nenrosa,  glabrata  yd  extns  adpresse  pilosa.    Achenia  sericea  longe  caudata. 

The  most  beautiful  of  all  the  Indian  species,  but  extremely  yariaUe.  The  laiger- 
flowered  forms  are  yery  sweet-scented,  and  when  in  flower,  in  April  and  May,  ybiblo 
from  a  great  distance,  forming  dense  white  patdies  in  the  thickets  on  the  hill-sides. 

Sect.  3.  Flahmula,  DC. — Achenia  plumoso-caudata.  Flares  pa- 
niculati  (rarissime  abortu  subsolitarii). 

§  1.  Sepala  per  anthesin  jpatentia  vel  r^flexa. 

6.  C«  smilacifolia  (Wall,  in  As.  Besearches,  xiii.  414) ;  glaber- 
rima,  foliis  maximls  simplicibus  late  ovatis  rarius  tematipartitis. — 
DC,  Prod,  i.  10 ;  JTaU,  Cat.  4683  ! ;  Hook,  Bot,  Mag,  t,  4259  !  C. 
subpeltata,  JFaU,  Plant,  As,  Bar,  t,  20.  Cat,  4684 1  C.  Munroiana, 
Wight,  111,  i.  5.  /.  1.  C.  affinis,  Wight,  III,  i.  5.  C.  smilacina,  Bhtme^ 
Bijd,  1.     C.  glandulosa,  Blume,  Bijd,  IP 

Hab.  In  provinciis  humidioribus ;  in  montibus  inferioribus  Sikkim  I, 
a  basi  ad  5000  ped.  alt. ;  Khasia,  2-5000 ;  in  montibus  Concan. 
Sykee !  Nilghiri,  Munro!  Travancor  et  Dindigal,  Wight!  Ceylon, 
Thwaites  !  Ava,  WaU  /— (Fl.  Jun.  Aug.)  (r.  ©.) 

DiSTRiB.  Java,  Blume;  Timor,  Spanoghe. 
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Caules  fulcaii.  Folia  5-10  nncias  longa,  4-7  lata,  late  ovata,  baai  rotundata  vd 
sepins  proAinde  cordata,  Ta]ide  5-7-Dervia,  margiue  albo-cartilaginea,  interdam  ter- 
natipartita,  saperiora  angnatiora  oblonga  YtH  lanoeolata,  loQge  acaminata,  baai  angns- 
lata,  integerrima  vel  rariiu  serrata  sea  grosse  denticulata.  Panieula  elongatee,  ra^ 
cexDifonnes  Tel  deoompositse,  plnriflone.  Sepa/a.4r-B,  oblonga,  acuta,  patentia,  demum 
refleza,  extas  fhsoo-tomentoaa,  intna  glabra.  Stamina  etteriora  Bepalis  paullo  bre- 
▼iora ;  JUamentiM  membranaceis,  late  ImearibaB  ;  antkeris  brevibns,  angaBtis ;  iniC' 
riora  aenaim  breviora  et  anguatiora,  aed  antheria  gradatim  longioribna  tenninata, 
intima  fere  a  baai  antberifera.    Aehenia  ovata,  compressa. 

A  Tery  wdl-marked  species,  but  varyiog  like  all  the  others,  though  to  a  less 
degree  than  moat,  in  the  shape  and  toothing  of  the  leaves.  The  serrate-leaved  forms 
do  not  constitute  a  distinct  species,  nor  even  variety ;  specimens  from  the  same  spot, 
occasionally  even  from  the  same  plant,  presenting  both  forms. 

7.  C«  triloba  (Heyne  in  Eoth  nov.  sp.  251,  uon  St.  Hilaire) ;  mol- 
liter  sericea,  foliis  parvls  simplicibus  vel  t«rnatisectis  ellipticis  vel 
ovatis.— 2)a  Frod.  i.  8  ;  JF,  et  J.  Frod.  i.  2. 

Hab.  In  Peninsula,  Heyne! ;  in  montibus  Dekhan  humidioribus  (in 
iieg;ione  Mawal  dicta).  Law  I  Stock*  I — (Fl.  Sept.)  (9.  «.) 

Cttuli*  sulcatus.  Folia  longe  petiolata,  1-2-nncialia,  bad  cordata  vel  rotundata, 
integerrima  vel  triloba,  interdum  tematisecta,  segmentis  inti^ris  vel  lobatis.  Pani- 
eula  multifloree,  decomposite  ramoss,  bracteis  foliaceis  gradatim  minoribus  ovatis  vel 
ellipticis  trinervibns.  Floret  albi.  Sepala  4-6,  stellatim  patentia,  fere  uncialia,  ob- 
longa, extns  sericea.  Stamina  sepalis  dimidio  breviora ;  fiamenta  lineari-ligulata, 
glabra ;  antker<B  elongatn.    Aehenia  ovata,  compressa,  sericeo-villosa. 

Heyne's  plant  has  hitherto  been  considered  an  obscure  species,  and  we  have  seen 
no  authentic  specimen  ;  but  the  description  given  by  Roth  accords  so  well  with  the 
plant  collected  by  Mr.  Law  and  Dr.  Stocks,  that  we  have  no  doubt  of  their  identity. 
Heyne*s  specimens  were  probably  obtained  from  the  same  district,  as  many  of  his 
planta  were,  we  believe,  collected  on  the  mountains  near  the  western  coast. 

8.  C.  grata  (Wall.  Cat.  4668  I) ;  incana,  foliis  pinnatipartitis  seg- 
mentis (ssepius  5)  late  oyatis  basi  cordatis  grosse  inciso-dentatis  utrin- 
que  incanis  vel  tomentosis  vel  rarius  supeme  glabrescentibus,  antheris 
muticis. — Wall.  Plant,  As.  Bar.  ^.98. 

Hab.  In  montibus  Affghanistan,  Chriffith  I;  in  Himalaya  occidentali 
calida  et  temperata,  alt.  2-8000  ped.;  Kashmir,  Jacquemont ! \  Panjab 
Him. !  Simla  !  Kanawer !  Garhwal  1  et  Kumaon  ! — (Fl.  Jul.  Aug.) 
(p.  f?.) 

DiSTKiB.  China  borealis  I 

Caulis  angulatna,  incano4omento8Us.  Foliola  1-2-uncialia,  tripartita  triloba  vel 
inciaa,  sparse  et  adpresse  pubescentia  vel  incano-tomentosa.  Pani/ntla  decompositee, 
nraltiflorfe,  ramis  strictis,  foliacesc,  foliis  lobatis  vel  indivisis.  Sepala  lactca,  -|-un- 
eialia,  ovalia,  nervosa.  Filamenia  sepalis  \  breviora,  plana,  anguste  linearia,  gbbra. 
Aniherm  breves.    Aehenia  ovalia,  compressa,  sericea. 

9.  C.  hedysarifolia  (DC.  Syst.  i.  148.  Prod.  i.  6) ;  foliis  temati- 
Tel  pinnatisectis,  segmentis  ovatis  acuminatis  coriaceis  creberrime 
reticulatim  venosis  glaberrimis,  iilamentis  ultra  antheram  in  processum 
subulatum  productis.— ^J&r,  Bot,  Beg.  t.  599  ! 

Hab.  Pegu,  HoreJ  in  Mub.  Brit. ;  in  montibus  Concan,  Law  I — 
(».  V.) 
Bamuli  snlcati,  juniores  pnberuli,  adnlti  glabri.    Foliola  2-4-uncialia,  nervosa. 
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pergamentaoea,  integerrima  vel  hinc  inde  muc  dentata.  Pamcula  deoompodtie, 
maltiflorsB,  strictie ;  bractea  foliose,  tripartita;  vel  iutegnc,  ovatn.  Sepafa  4,  ovalia, 
mucronata,  -l-^ancialia,  extos  dense  tomentoaa,  intna  glabra.  Siamiua  sepalia  \ 
breviora ;  JUamenta  plana,  glabra ;  antMera  elongatce,  oonnectivo  longe  apiculats. 
Achenia  compressa,  marginata,  substipitata,  pilosa. 

Though  very  near  in  general  appearance  to  some  of  the  forms  of  the  next  species, 
the  anthers  are  so  peculiar  that  we  cannot  unite  them.  Our  materials,  however,  are 
rather  imperfect ;  but  botanists  in  Birma  and  Western  India  will  have  it  in  their 
power  to  compare  the  two  species  in  a  growing  state,  and  to  decide  whether  the  one 
now  described,  which  is  we  think  easily  recognizable  by  its  large,  copiously-veined 
leaves  and  larger  flowers,  be  distinct  from  all  the  forms  of  C.  Oouriana.  We  have 
examined  the  original  specimen  of  C.  AedysarifoliOf  DC,  in  the  British  Museum ; 
it  is  not  in  flower,  but  appears  identical  with  the  Bombay  plant. 

10.  C.  Govriana  (Roxb.  Fl.  Ind.  ii.  670) ;  glabriuscula,  foliis 
pinnatisectis  vel  bipinnatisectis  (rarius  teraatisectis)  segmentis  ovatis 
vel  oblongis  acuminatis  basi  rotundatis  vel  conlatis  membranaceia 
superne  lucidis,  antheris  brevibus  muticis. — DC.  Syat.  i.  138,  Prod. 
i.  3 ;  JFaU.  Cat.  4673  \;ir,et  A.  Prod.  i.  2  ! ;  Wtght,  Ic.  t.  933,  934, 
NeUgh.  PI.  t.  12.     C.  cana,  JFaU.  Cat.  4672  I 

Hab.  In  dumetis  Indiae  tropicsB,  pnesertim  montanse,  a  Zeylania ! 
et  peninsula  Malayana!  ad  Bengal  et  Assam!  Beharl  Dekhan!  et 
Concan ! ;  in  montibus  Khasia,  et  secus  basin  Himalayse  usque  ad 
flumen  Jelam  et  montes  B^aori ! — (Fl.  hyeme.)  {v.  v.) 

DiSTBiB.  Per  totam  Indiam  tropicam,  usque  ad  insulas  Pbilippinas  1 

Alte  scandens,  glaberrima,  partes  novellae  plerumque  serioeo-pubescentes.  Folia 
forma  valde  varia,  integerrima  vel  grosse  dentata,  basi  rotundata  vel  cordata,  gla- 
herrima  sparse  pilosa  vel  subtus  ferrugineo-tomentosa.  PanicuUB  decompoaitae, 
multifloree,  bracteis  minutis  rarius  foliaceis  ovatis,  ssepius  elongatse  folia  superantes. 
Fhres  parvi,  numerosissimL  Sepala  ofalia,  2-^  lineas  longa,  extus  vel  margine 
tomentosa.  FUamenia  plana,  glabra.  JntAertB  oblongsB.  Achenia  oblonga,  minna 
compressa  quam  in  affinibus,  fnsco-pilosa. 

Very  widely  diffused  throughout  tropical  Tndia,  in  mountainous  districts,  climbing 
to  a  great  distance  over  trees.  A  very  variable  plant,  but  not  easily  divisible  into 
varieties ;  nor  would  it  serve  any  good  purpose  to  do  so,  as  the  broad  and  nairow 
leaved  forms  occur  at  one  time  with  entire,  at  another  with  dentate  leaves,  and 
leaves  of  every  shape  are  either  glabrous  or  more  or  less  pubescent  underneath* 
The  leaves  vary  also  much  in  amount  of  division ;  and  in  a  series  of  specimens  firon 
the  Khasia  mountains  they  are  uniformly  ternatipartite.  These  specimens,  which 
were  all  collected  at  once,  were  probably  elongated  shoots  of  a  luxuriant  young 
plant  flowering  for  the  first  time,  as  the  shape  of  the  leaflets  and  the  inflorescence  are 
not  diflerent  from  those  of  the  ordinary  forms.  None  of  the  species  of  continental 
India  are  liable  to  be  confounded  with  C.  Oouriana  \  the  nearest  is  C,  grata^ 
easily  distinguishable  by  its  hoary  pubescence  and  larger  flowers.  The  broad-leaved 
tomentose  forms,  however,  approach  very  near  to  a  plant  which  appears  to  be  com- 
mon in  Java  and  South  China  {C.  Javanica,  DC.  ?).  The  ordinary  state  of  this 
species  is  larger-flowered  than  C.  Gouriana,  and  the  leaves,  which  are  bipinoate, 
pinnate,  or  temate,  are  soft  and  pubescent,  without  the  shining  surface  which  is 
characteristic  of  the  upper  surfisce  of  the  leaves  of  that  species.  They  are  also  more 
cut,  sometimes  deeply  lobed,  but  it  must  be  confessed  that  we  have  entire-leaved 
specimens  before  us  which  are  scarcely  to  be  distinguished  from  C.  Gouriana.  llie 
1x>tanists  of  Java  or  Ceylon  (from  which  latter  place  two  imperfect  specimens  in 
Herb.  Hook,  are  perhaps  referable  to  the  Javanese  species)  will,  we  hope,  decide  a 
question  for  which  nufortunately  our  materials  are  not  sufficient. 
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11.  C.  parvifolia  (Edgeworth!  in  Linn.  Tr.  xx.  25) ;  glabra,  foliis 
pinnatim  decompositis,  panicalis  paucifloris  (interdum  unifloris),  pedun- 
cnlo  medio  bibracteato,  filamentis  linearibus  sericeo-pilosis. — C.  graveo- 
lens,  Lmdl.  Joum.  Hort,  Soc.  i.  307. 

Hab.  In  Himalaya  occidentali  temperata:  alt.  6-11,000  ped.,  Edge- 
worth  I  Banahal !  Kanawer,  Munro  I  Jacquemont  I — (Fl.  Aug.)  {v.  v.) 

Rami  graciles,  glabri  vel  apice  tenuissiine  pabescentes.  Folia  decomposita,  sab- 
membranacea.  Segmenta  1-3  lineas  longa  rarins  nudalia,  indivisa  vel  pinnatifida, 
lobis  lateralibna  obtosis  macronatis,  terminali  saepins  lanceolato.  Panieu/a  paaci- 
flone,  folioaie,  longe  pedonculateB,  vel  rarius  ad  pedunculos  miifloros  medio  bibracteo- 
latos  redacts ;  braetea  pinnats  vel  indivisse,  Sepala  late  ovalia,  obtuaa,  atrinqae 
aerioea.  Stamina  sepalis  ^  breviora ;  filametUa  plana ;  antkera  muticse.  Achenia 
ovata,  compressa,  senoea. 

This  species  resembles  very  closely  in  foliage  C  Flammula,  L.,  but  differs  in  the 
large  flowers;  we  have  seen  no  intermediate  fo^rms. 

12.  C«  orientalis  (L.) ;  subglabra,  foliis  piunatis  vel  bipinnatis 
glaucis,  filamentis  planis  membranaceis  ciliatis  apice  filiformibus. 

a.  acutifolia  ;  foliolis  oblongo-lanceolatis  acuminatis,  floribus  mag- 
nis. — C.  orientalist  Z.  et  auct,;  Ledeb,  Fl.  Boss.  i.  3 ;  DiU.  EUh,  t.  J19. 
f.  145.  C.  tenuifolia,  Boyle!  lU,  51.  C.  graveolens,  Hook.  Bot.  Mag. 
t,  4495  !  noH  lAndl.     C.  Ispahanica,  Boimerf  Diagn.  vi.  3. 

/9.  obtusjfoUa;  foliolis  oblongis  obtusis. — C.  glauca,  WUld.;  Ledeb. 
FL  Bon.  i.  3. 

y.  lat\fbUa;  foliofum  segmentis  late  ovalibus  obtuse  lobatis. — C. 
globosa,  Boyle  I  lU.  j?.  51.     C.  Hysudrica,  Munro  I  (in  Herb.  Hook.) 

Hab.  In  montibus  Afghanistan  et  in  Himalaya  occidentali  Tibetica ; 
a.  in  Tibet  vulgaris  alt.  7-14,000  ped. !  /9.  in  Himalaya  maxime  occi- 
dentaM;  ILBs^aaay  Jacquemont!  lAjsim,  Fleming !  Gilgit,  Winterbottom! 
y,  in  montibus  Piti,  Bogle  !  Munro  ! — (Fl.  Jul.  Aug.)  {p.  v.) 
DiSTBiB.  Per  totam  Asiam  temperatam. 

Glaberrima,  glancescens,  rami  novelH  interdnm  sericeo-pubescentes.  Foliorum  teg- 
wufda  forma  vtdde  varia,  in  a  1-3  nncias  longa,  oblongo-lanceolata  vel  linearia  acu- 
minata, integra  triloba  vel  tripartita,  integerrima  vel  indso-dentata,  in  j8  breviora  ob- 
tnailoba  et  apice  obtusa,  in  y  omDiam  latissima  late  ovata  vel  deltoidea.  Panicula 
ramoase,  mnlti-  vel  pluri-flore,  ssepins  longe  pedicellatse  stricts.  Floret  straminei  vel 
pnrpniasoentes,  in  a  li  nndam  diametro,  in  ceteris  var.  mioores.  Sepala  4,  stellatim 
patentia,  ovata,  acuminata,  intus  sericeo-villosa,  marginibns  dense  tomentoeis,  extus 
glabra  vd  pnbesoentia.    Stamina  sepaJis  ^  breviora.    Jchenia  oblonga  sericeo-pilosa. 

We  have  examined,  in  the  Hookerian  Herbarium,  authentic  specimens,  from  nume- 
rous sources,  of  C.  orientalit,  L.,  C.  glauca,  Willd.,  C,  longeeaudata^  Ledeb.,  and  C. 
LpaAoMiea,  Boissier,  all  of  which,  we  are  quite  convinced,  are  forms  of  one  widdy 
diffVised  and  extremdy  variable  spedes.  The  shape  of  the  sepals,  and  the  form  and 
pabesoenoe  of  the  stamens,  are  the  same  in  all  the  forms;  but  the  size  of  the  flowers, 
and  the  shape  of  the  leaves,  are  very  variable.  In  the  drier  parts  of  Tibet  the  variety 
a  is  abundant;  this  has  usually  very  large  flowers,  but  they  are  occasionally  not 
larger  than  those  of  the  ordinary  Siberian  and  westeni  forms  of  the  spedes.  In  rich 
■oil,  and  a  somewhat  more  humid  climate,  the  leaves  become  broader  and  more  glau- 
C01I8,  and  the  flowers  smaller.  Cultivation  appears  to  produce  the  same  effect,  for 
tlie  figure  in  the  Botanical  Magazine,  from  Tibetan  seed,  corresponds  very  closely  to 
the  plate  of  T.  orientalis  given  by  DQlenius. 

ClemaHa  ereeta  of  Linnsus,  a  native  of  the  south  of  Europe  and  of  western  Asia; 
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will  probably  alBO  be  met  with  in  Afghanistan.  It  is  a  caaspicnoiis  plant,  with  a 
▼ery  peculiar  habit  for  the  genos ;  and  an  erect  species  certainly  grows  on  the  moun- 
tains oetween  Kabul  and  Bamian.     See  Griffith,  Itin.  Notes,  p.  307. 

13.  C.  nutans  (Royle !  111.  p.  51);  adpresse  sericea,  foliis  pinnatim 
decompositis,  panicala  pluiiflora,  filamentis  sepala  sequantibus  e  basi 
plana  pilosa  fHiformibus  glabris. 

Hab.  In  Himalaya  occidental!  calida,  alt.  2-5000  ped. :  Simla! 
Garhwal !  Kumaon  I ;  in  montibus  Khasia  ad  Nartiang^  alt.  4000  ped.!; 
et  in  monte  Parasnath  provincise  Behar  1 — (Fl.  Jul.  Sept)  (o.  v.) 

Mami  graciles,  angnlati.  FoHa  pinnatim  decomposita ;  segmenia  ovata,  oblonga 
vel  lanceolata,  1-2-uncialia,  integerrima  dentata  vel  varie  lobata.  Panicula  ramosas, 
hracteU  parris.  Sepala  oblonga,  acuta,  eztns  pubescentia.  FUamenta  angustissime 
lignlata,  basi  pilosula,  supra  medium  filiformia,  glabrata.  Achenia  ovata,  compresaa, 
sericea. 

Our  Khasia  specimens  are  in  young  fruit  only,  but  they  have  quite  the  foliage  of 
Dr.  Royle's  plant,  and  appear  to  be  the  wet-climate  form  of  it,  with  lax,  fewer- 
flowered  panicles.  The  specimens  from  Parasnath  have  larger  leaves  than  those  from 
the  Western  Himalaya,  the  terminal  leaflet  being  often  as  much  as  three  inches  in 
length. 

14.  O*  Wightiana  (Wall.  Cat.  4674 !) ;  pubescens,  foliis  pinnatis, 
segmentis  late  ovatis,  panieulis  magnis  decompositis,  filamentis  anguste 
ligulatis  sericeo-pilosis. —  JF,  et  A,  Prod,  i.  2  ;  WxgKt !  Icones,  t.  935, 
///.  6,  Neilff.  Plants,  p,  2.  t.  3. 

Hab.  In  montibus  Peninsulae :  Nilghiri,  Wight !  Concan,  Law!  Dek- 
han,  Sykea  !  Orissa,  in  collibus  secus  flumen  Kistna,  Wight, 

Bami  validi,  rotundati,  adpresse  pilosi.  Foliola  s«pius  5,  crassa,  velutino-pnbeBcen- 
tia,  2-3  uncias  longa,  ovata,  basi  cordata,  triloba,  lobo  medio  longiorc,  vd  5-loba, 
interdum  tripartita,  grosse  dentata,  subtus  dense  villosa.  Pttnicula  foliis  longiores ; 
hraciea  foltacese,  lobata:  vel  dentatas.  Sepala  4,  late  ovata,  patentia,  extns  villosa, 
^unciali.    Stamina  sepalis  pauUo  breviora.    Achenia  ovata,  compressa,  dense  sericea. 

This  species  has  the  habit  and  general  appearance  of  C,  grewiaflora ;  it  is  how- 
ever always  smaller,  and  the  shape  of  the  expanded  flowers  is  very  different.  In  the 
Wallichiau  distribution,  specimens  of  C.  Buchananiana,  y  ioriuosay  have  been,  by 
some  accident,  mixed  with  this  species,  as  in  some  collections  (in  Herb.  LindL  for 
instance)  that  plant  occurs  under  No.  4674. 

5  2.  Sepala  per  anthesin  erecta,  apice  revotuta. 

15.  O.  grewiasflora  (DC.  Syst.  i.  140,  Prod.  i.  4) ;  dense  ftdro- 
tomentosa,  foliis  pinnatisectis,  foliolis  3-5  crassis  late  cordatis  5-lobis 
serratis^  alabastris  ovalibus,  filamentis  e  basi  ligulata  dense  pilosa  fili- 
formibus  glabris.— 2)o»,  Prod.  Nep.  p,  191;  Wall.  Cat.  4678  1 

Hab.  In  Himalaya  temperata  et  calida,  alt.  3-5000  ped.:  Kamaon ! 
Nipal !  Sikkim ! — (Fl.  autumno.)  (».  v.) 

J^mi  validi,  rotundati.  Foliola  4  uncias  longa  et  lata,  supeme  adpresse  pilosa, 
subtus  dense  tomentosa,  profunde  lobata.  Famcula  axillares,  plnriflone ;  bractem 
oppositsB  vel  verticiUatee,  trilobGe  vel  grosse  dentatee.  Floret  magni,  late  campanulati. 
Sepala  oblonga.    FUamenta  sepalis  fequilonga.     Achenia  oblique  ovata,  sericea. 

16.  C.  Bnchananiana  (DC.  Syst.  i.  140,  Prod.  i.  4) ;  incana 
vel  fusco-pilosa,  foliis  pinnatisectis,  foliolis  5-7  fere  rotundatis  lobatis 
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grosse  aristato-dentatis,  aepaiis  oblongis,  fUamentis  angoste  ligulatis 
sericeo-pilosis. 

a.  ruffosa;  foliis  latioribus  obtusiasculis  rugosis  reticulate  veno- 
ais  aubtus  dense  albo-tomentosis,  caulibus  tomentosis. — C.  Buchauani- 
ana,  fTaU.  Cat.  4677  !;  Don^  Prod,  191. 

0.  vUi/olia;  foliis  tenuioribus  cano-pubesceutibus  vel  subglabris, 
caulibus  pubescentibus. — C.  vitifolia,  fTall.  Cat,  4676  ! 

y.  tortuom;  foliis  glabriusculis  sericeo-venosis  vel  glaberrimis, 
caulibus  laxe  fulvo-pilosis.— C.  tortuosa,  Wall,  Cat,  4675  ! 

Hab.  In  Himalaya  temperata,  alt.  6-10,000  ped. :  Panjab  Hima- 
laya! Garhwal !  Kumaon  1  Nipal !  Sikkim  1 ;  et  in  montibus  Khasia,  alt. 
4-6000  ped. ! — a  in  Himalaya  occidentali  vulgaris,  ^  et  -y  in  humidiori- 
bos  Himalayas  orientalis  et  Khasia. — (v,  v.) 

Bami  validi,  rotnndati.  Foliola  ^S-uncialia,  basi  cordata,  obtusa  vel  acutiascola, 
int^pra  vel  inaeqaaliter  triloba.  Panicula  parce  ramosa,  ramis  pedioellisque  tomen- 
tosis. Bractea  foliacese,  iuterdam  verticillatee,  varie  iucisse.  Sepala  Uneari-oblonga, 
dense  tomentosa.    lUtimeiUa  sepala  sabeeqaantia.    Aehenia  ovata,  sericea. 

Though  we  have  divided  this  species  into  three  varieties,  which  correspond  to  the 
three  species  of  Dr.  Wallich,  no  great  importauce  must  be  attached  to  this  mode  of 
grouping,  as  a  regular  gradation  can  be  traced  from  the  most  hoary  state  of  a,  to  the 
glabrous  leaves  and  hairr  stems  of  y.  The  amount  of  variation  in  pubescence  in  this 
species  is  very  remarkable ;  specimens  which,  in  shape  of  leaves  and  flowers,  are  abso- 
hitdy  undistingnishable,  being  often  quite  dissimilarly  clothed. 

17.  G«  consata  (DC.  Prod.  i.  4);  glabra,  foliis  pinnatisectis,  fo- 
liolis  5-7  ovatis  basi  cordatis,  petjolis  (seepius)  basi  dilatatis  connatis, 
filamentis  e  basi  ligulata  filiformibus  longe  pilosis. — WaU,  Cat,  46791 
C.  venosa,  Boyle,  III.  51.  C.  amplexicaulis,  C.  velutina,  et  C.  gracilis, 
Edgew.!  in  Linn,  Tr,  xx.  24,  25. 

Hab.  In  Himalaya  temperata,  alt.  6-10,000  ped.:  Kishtwar!  Ku- 
maon I  Nipal  1  Sikkim ! — (Fl.  autumno.)  {v,  v.) 

Rami  validi,  sulcati,  prsesertim  ad  articnlos  glauoesoeotes.  Folia  maxima,  siepe  pe- 
dalia>  pinnatisecta,  summa  ternatisecta ;  foliota  remota,  2-5  uncias  longa,  2-3  lata, 
acuminata,  serrata  vel  grosse  dentata,  integra  vel  insequalitcr  triloba.  Fanicula  laxe 
raxnossB,  rami  graciles  pauciflorse.  BraetetB  (dum  adsunt)  foliaccsB,  lanceolatsB,  den- 
tatsB  vel  integrae,  sed  saepe  minntee.  Sepala  oblonga,  acutiuscula,  cano-tomentosa  vel 
puberula,  rarius  glabresoentia,  margtne  dnereo-pnb^centia.  FilamefUa  sepalis  bre- 
viora.    Achenia  ovalia,  sericeo-pilosa. 

Flowers  smaller  than  in  C.  Buchananiana.  They  vary  much  in  amount  of  pubes- 
cence. We  can  find  no  characters  of  importance  to  separate  the  different  forms 
whieh  Mr.  Edgeworth  has  considered  as  distinct.  His  specimens,  which  are  now 
before  ns,  certainly  exhibit  differences  in  the  shape  of  the  leaves ;  but  we  think  that 
he  has  not  made  sufficient  allowance  for  the  great  amount  of  variation  to  which  all 
the  species  of  this  genus  are  subject,  and  feel  confident  that,  with  a  suite  of  specimens 
as  elusive  as  that  whieh  we  possess,  he  would  not  even  consider  them  as  varieties. 

18.  O*  acQiniiUita  (DC.  Syst.  i.  148,  Prod.  i.  6) ;  glaberrima,  pe- 
tiolis  basi  non  dilatatis,  foliis  ternatisectis,  foHolis  lucidis  trinervibus 
ovatis  acuminatis,  floribus  parvulis  subglabris,  filamentis  late  ligulatis 
longe  omo&s.—JFaU.  Cat.  4670  1 ;  Don,  Prod.  192. 

Hab.  In  Himalaya  temperata :  Kumaon !  Nipal  1  Sikkim ! — {p.  v.) 
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Bami  gradles,  Bulcati.  Folia  longe  petiolata^  integrm  ^el  ssepius  S-aecta ;  foiiola 
coriacea,  reticulato-venosa,  3-4  uncias  longa,  1^2  lata,  o^ata  vel  ovato-lanoeolala 
acuminata  baai  rotundata  vel  oordata,  iategerrima  vd  subaerrata.  Fanicula  decom- 
posits.  Bractea  Bsepina  minatse,  sed  interdam  fotiacefe.  PedicelH  longi,  graciles. 
Alabasiri  cylindracei.  Sepala  erecta,  oblonga,  4-5  lineaa  longa,  sabacata,  margine 
pnesertim  puberula.  FUamenta  ad  antheram  usque  longe  Berioeo-pilosa.  Ackeatm 
sericea. 

Species  dubus  ei  vix  nota. 

1.  C.  locMtfolia  (DC.  Syst.  i.  140,  Prod.  i.  4), 

Described  from  a  flowerless  specimen,  is  indeterminable,  bat  most  be  either  C. 
greioiafiora  or  C,  Wigktiana,  C.  loastfolia  of  Don,  Prod.  191,  is  also  indetenni- 
nable  without  an  authentic  specimen,  but  it  is  probably  a  form  of  C.  BuchananUma, 

2.  C.  scabios^olia  (DC.  Syst.  i.  154,  Prod.  i.  7);  in  India?  (Herb. 
Mus.  Par.) 

3.  C.  vUloM  (DC.  Syst.  i.  154,  Prod.  i.  7);  in  India?  (Herb.  Mus. 
Paris.) 

4.  C.  comosa  (DC.  Syst.  i.  156,  Prod.  i.  8)  ;  in  Ind.  Or.  (Herb.  Mas. 
Paris). 

This  may  perhaps  be  0.  triloba^  Heyne. 

5.  C.  gro99a  (Wall.  Cat.  4671 !  non  Benth.)     Taong  Dong,  Ava. 

We  have  examined  the  specimen  of  this  plant  in  the  Linnfan  Society's  Herbarium. 
It  is  not  in  flower  or  fruit,  and  is  the  terminal  shoot  of  a  young  pknt.  The  leaves 
are  8-10  inches  in  length,  bipinnate,  the  leaflets  of  thin  texture,  oblong-lanoeo]ate» 
coarsely  toothed  or  indsed,  and  about  8  inches  long.  It  is  probably  an  undescribed 
species. 

Tribus  U.  ANEUONEiE. 

Sepala  aestivatione  imbricata.  Petala  nulla  vel  plana.  CarpeUa  mo- 
nosperma,  semine  pendulo. — Hethddfolm  altemia. 

3.  THAUCTRUM^  L. 

Involucrum  sub  flore  nullum.  Sepala  4-5,  sestivatione  imbricata. 
Petala  nulla.  Stamina  numerosa.  CarpeUa  monosperma,  indelusoen- 
tia,  ecaudata. — Herbse  perennes;  cauUbus  aitnms;  floribus  paniculatisj 
aUfis flams  vel  purpurascentibus. 

This  is  a  very  extensive  genus,  the  species  of  which  are  abundant  throughout  the 
northern  hemisphere  and  the  mountains  of  the  tropics,  but  which  is  only  represented 
south  of  the  tropics  by  one  or  two  species  at  the  Cape  of  Good  Hope.  All  the  species 
are  subject  to  great  variation  in  the  size  and  form  of  the  leaves,  which  are  usually 
much  divided.  They  are  veiy  widely  spread  over  the  mountainous  parts  of  India,  more 
especially  in  the  Himalaya,  and  the  Indian  species  seem  quite  as  variable  as  those  of 
Europe,  the  number  of  which  is,  we  are  convinced,  very  much  over-estimated  in 
modern  systematic  works.  Most  of  the  Indian  species  inhabit  the  shady  moun- 
tain forests  of  the  Himalaya  during  the  rainy  season,  and  are  veiy  diflerent  from 
those  of  Europe,  some  of  them  being  the  same  as  those  which  inhabit  the  Indian 
islands,  while  others  will  probably  be  found  to  extend  into  the  still  unknown  moun- 
tain districts  of  West  China.  The  alpine  species  however  are  European,  and  are 
quite  as  plentiful  in  the  Himalaya  as  on  the  mountains  of  Europe  and  Siberia.     It 
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has  been  well  obflerred  by  Seiinge  that  chancten  derived  from  the  leaves,  unless 
supported  by  differences  in  the  fhiit,  are  insufficient  to  distinguish  from  one  another 
the  species  of  this  difficult  genus.  Even  the  fruit  seems  liable  to  vary,  though  within 
certain  limits  only,  and  it  will  be  found  to  afford  the  best  characters  for  the  discrimi- 
nation  of  the  species. 

Sect.  1.  Phtsocabpum,  DC. — Achenia  stipitata,  lateraliter  com- 
pressa,  inflata  vel  plana. 

1.  T.  ele^aas  (Wall.  Cat.  4728 1) ;  foliis  pinnatim  decompoaitis, 
panicula  parce  ramosa  fere  racemiformi,  acheniis  6-12  longe  pedicel- 
latis  obliquis  obovatis  membranaceis  dorso  et  ventre  alato  carinatis 
utrinqne  uninerviis,  carina  ventrali  gibbosa,  stigmate  incurvo  sublate- 
rali. — BoyUy  III.  &1 1 ;  Edgew.!  in  Linn,  Soc.  Tr.  xx.  26. 

Hab.  In  Himalayse  zona  subalpina,  alt.  10-13,000  pednm :  Garh- 
wal  1  Kumaon  1  Nipal !  SikkimJ — (v,  v.) 

Simplex  vel  subramosa,  -l^l-pedalis.  Folia  ^-3  uncias  longa ;  foHola  minuta, 
rotundata,  triloba  vd  indivisa.  Stipula  petiolo  adhserentes,  membranaces,  fimbriate ; 
st^ll4e  nnllse.  Pedieelli  subracemosi,  foliis  floralibus  longiores,  patentes.  Flores 
parvi,  viridi-purpnrasoentes.  Sepala  eUiptica,  trinervia.  Rlamenta  filiformia;  an- 
iAera  breves,  mucronatse. 

2.  T.  platycarptim  (H.f.  et  T.) ;  foliis  pinnatim  decompositis, 
panicula  ramosa,  acheniis  4-10  breviter  pedicellatis  dolabriformibus 
stigmate  recto  apicolatis  utrinqne  tricostatis. 

Hab.  In  Tibetia  occidentali :  Nubra,  H.  Strackey  I  Hundes,  Sir.  et 
Wtnt.I  Milam,  Kumaon,  8tr,  et  JFmt.  / — (v.  s.) 

Herha  ^l^pedalis,  ramosa,  graveolens.  Folia  2-3  uncias  longa ;  foliola  rotnn- 
data,  triloba  vel  tripartita,  subtus  glanduloso-puberula.  SHpula  scariosse ;  Hipella 
nuOse.  Famada  rami  divaricati.  Fedicelli  fractiferi  elongati.  Floret  parvi,  viri- 
desoentes.  Sepala  late  elliptica,  membranacea.  FUamenia  filiformia;  anthera 
elongate,  mutice.  Achenia  glabra,  oblique  obovata,  dorso  recta,  ventre  valde  gib- 
bosa.— Spedes  ut  videtnr  rara,  foliis  priori,  fructu  sequenti  affinis,  ulterius  exami- 

3.  T.  Chelidonii  (DC.  Prod.  i.  11) ;  foliis  tematim  decompositis, 
foliolis  Totundatis  crenato-lobatis  basi  cordatis  subtus  glaucis,  acheniis 
nnmerosis  dolabriformibus  longe  stipitatis  utrinqne  tnnervibus  stylo 
recto  yel  incurvo  apiculatis. 

a.  reniforme  ;  foliolis  majoribus  1-2-uncialibus  subtus  valde  glau- 
cis et  pulverulentis,  fructu  pubesoente. — T.  reniforme,  WaU.  Cat.  3716 1 
T.  neurocarpum,  Boyle  I  III.  51. — (v.  v.) 

p.  cuUratum;  foliolis  minoribus  i-^-undalibus  subtus  pallidis  pu- 
berulis  vel  subglabris,  fructu  glabro. — T.  cultratum,  WaU.  Cat.  3715! 

— (©.  V.) 

y.  cysticarpum  ;  acheniis  numerosissimis  obovatis  forsan  sterilibus 
longisaime  pedicellatis  reilexis  membranaceis,  nervis  gracillimis. — ^T. 
cysticarpum.  Wall.  Cat.  37141 — (v.  v.) 

Hab.  In  Himalaya  temperata,  alt.  6-10,000  ped. :  a  Kashmir ! 
usque  ad  Sikkim !  (7000  ad  13,000  ped.)  ;  et  in  montibus  Khasia,  alt. 
4-6000  i>ed.  1— (Fl.  Jul.  Aug.)  {v.  v.) 
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Herba  2-4-p«dali8  et  nltrvlue  naioaa.  FanicuU  magita,  tenniiialis,  ramu  demnat 
doDg&tifl,  Faoemifonnibas,  fere  aphyllia.  SUpula  folionim  inferioram  maximK,  pe- 
tiolig  adhsEireates,  membraoaoee ;  stipella  cito  decidaae.  Foliola  magnitadine  vaMe 
varia,  diametro  |-l^anciali.  Floret  longe  pedioeUati,  miyaaciili,  ioterdam  maximi 
diametro  plos  qaam  uociali,  purpurascentes,  ssepe  palchrc  parpara.  SeptUa  elliptiea» 
obtusa.     Filamenta  filiformia,  apice  rix  dilatata ;  anthera  macronatse. 

An  ezoessiydj  variable  plant  iu  the  suse  of  the  leaves,  but  otherwise  pretty  con- 
stant to  the  characters  above  given.  The  powdery  pabesceaee  of  the  under  surface 
of  the  leaf  seems  to  be  invariably  present.  In  the  variety  7,  which  has  usually  very 
large  flowers,  the  (ruit  appears  to  enlarge  without  a  correqxmding  developmeot  of 
Uie  embryo,  which,  though  always  present,  is  seemingly  abortive.  In  a  very  name- 
rous  suite  of  specimens  from  Sikldm  not  one  exhibits  a  dilated  achenium,  or  any 
indication  of  a  perfect  seed,  all  being  quite  flat.  The  great  amount  of  variation  in 
the  size  and  shape  of  the  fruit  indicates  disease,  and  many  of  the  specimens  are  evi- 
dently in  an  abnormal  state,  having  muricated  or  tuberculated  bulbous  masses,  instead 
of  branches,  in  their  axils. 

4.  T.  paudflorom  (Eoyle!  111.  62);  foliis  biteruatis  subsessili- 
bus,  foliolis  inciso-trilobis,  iloriibus  in  panicula  pauciflora  longe  pedi- 
cellatis,  acheniis  5-15  breviter  stipitatis  dolabriformibus  nervosis  stig- 
mate  dilatato  apiculatis. — T.  macrostigma  ei  T.  secundum,  Edgeworik! 
Linn.  Tr.  xx.  26. 

Hab.  In  Himalaya  occidentali  interiore,  alt.  7-13,000  ped. :  ELash- 
mirl  Kishtwar!  Garb  wall  Kumaon! — (t?.  0.) 

Herba  1-2-pedalis,  glaucescens,  apice  tantum  ramosa.  Folia  snbsessilia,  bitemata» 
petiolo  folioli  medii  elongato  lateralium  abbreviato;  foliola  basi  rotundata  vel 
cuneata,  ^-uncialia,  nervosa ;  floralia  angustiora,  pediceuis  brcviora.  Flore*  parri. 
Sepala  ovata,  acuta,  trinervia.     Filamenta  filiformia ;  anthera  mucronata. 

By  an  oversight,  perhaps  by  a  typographical  error.  Dr.  Royle  describes  the  leaves 
as  tritemate,  so  that  it  is  not  surprising  that  Mr.  £dgeworth  should  have  failed  to 
recognize  his  plant  in  Boyle's  description.  The  leaves  are  uniformly  bitemate,  and 
always  sessile  or  nearly  so ;  they  are  nearly  uniform  in  size  from  the  base  to  the 
summit  of  the  stem. 

Sect.  2.  EuTHALiCTRUM,  DC. — Jchenia  ovali-oblonga  nee  00m- 
pressa,  stipitata  vel  sessilia. 

§  1.  Achenia  ehngata^  stipitata, 

5.  T«  yirsstum  (H.f.  et  T.) ;  subeimplex,  fdiis  ternati-partitiB 
subsessilibus,  foliolis  rotunda tis  lobatis  rigidis,  panicula  tcrminali  it- 
mosa  foliosa,  acheniis  plurimiB  breviter  pediceliatis  oblongis  ooetatis. 

Hab.  In  Himalaya  orientali  temperata,  supra  rupee  humidas :  Sik- 
kim  in  montibus  interioribus,  alt.  8-10,000  ped.  1 — (Fl.  Mai.  Jun.) 
(r.  ©.) 

Radix  tuberosa ;  caulia  erectus,  1-l^pedaIis,  strictus,  glaucus,  ssepe  parpurascens^ 
simplex  vel  apice  tantum  ramosus.  Folia  tematim  partita,  petiolis  brevisaimis; 
siipula  minutsB,  scariose ;  foliola  -j^l  unciam  longa,  rigida,  nervosa,  rotundata,  basi 
cuneata  vel  cordata,  3-5-loba,  lobis  integris  vd  obtuse  tridentatis.  Floret  par?i, 
albi.  Sepala  eUiptica,  multincrvia.  Filamenta  filiformia ;  anthera  muticse.  Ackema 
10-25,  utrinque  acuta,  stigmate  sessili  persist^nte  apiculata. 

6.  T.  rataefolifun  (H.f.  et  T.) ;  foliis  pinnatim  decompositis,  fo> 
liolis  membranaceis  parvulis  varie  inciso-lobatis,  floribus  raoemoeis» 
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lacemift  ierminalibiis  demnm  dongatis,  acfaeoiis  ^6  stipitatis  arete 
reflexis  oblongis  incurvis  stylo  incoryo  mucronatia  obtuse  eostatis. 

Hab.  In  Tibetia  occidentali,  alt.  10-14f,000  ped. :  in  Nubral  et 
Ladak ! ;  et  in  Himalaya  orientali,  in  regione  interiore  Sikkim,  loco  in- 
certo,  sed  certe  supra  10,000  et  verosimiliter  supra  12,000  ped.  alt.! 
— (Fl.  Jul)  (p.  V.) 

Badix  fnsiformis,  perpendicolaris.  Herba  debilis,  l^^pedalis,  glaberrima.  Foiia 
inferiora  longe  peiiolata.  FetioH  baai  searioso-stipolati,  et  ad  lamificationes  stipel- 
lati,  stipellis  scarioris  minutis  cito  deciduifl.  Flores  parvi,  pallide  Tiridesceates. 
Sepaia  elliptica,  obtan,  multinervia.  FUamenta  filiformia;  anihera  macronate. 
PedieeUi  froibtiferi  stricti,  pateates. 

7.  T.  pedtinciilatiun  (Edgew.  in  Linn.  Soc.  Tr.  xx.  27);  foliis 
tritematis,  foliolis  ovalibus  rotandatis  membranaceis  obtuse  lobatis, 
panicula  pauciflora,  acbeniis  lineari-oblongis  breviter  pedioellatis  valide 
oostatis  in  rostrum  breye  uncinatum  acnminatis. 

Hab.  In  montibus  Afghanistan,  QriffUh  I;  in  Himalaya  occidentali, 
alt.  6-8000  ped. :  Kashmir !  Banahal  1  Simla !— (Fl.  Apr.  Mai.)  {v.  v.) 

Herba  erecta,  ramosa,  bipedalis.  Folia  longe  petiolata ;  siipula  aoricnlares,  fim- 
briatfp,  ad  basin  petioh;  stipella  nvMtd.  Fetioli  partiales  elongati.  Foliola  ^1 
aneiam  lata,  rotnndata  vel  Iste  eimeata,  triloba  yd  tridentata,  Icbifl  integra  vel  di- 
Tids.  Fanicula  ramosa,  pediceUi  folia  floralia  superanteB,  fimctiferi  elongati. 
Floret  xmynscuU  (^onciales),  dbi.  SeptUa  elliptica,  obtusa.  Filamenta  filiformia ; 
anihera  maticte.  Achenia  fere  \  unciam  longa,  dorso  subgibbosa,  ventre  rectiuscula, 
▼ix  Babcompreasa,  ntrinqne  5-coBtata. 

Appix>ache8  closely  in  general  appearance  to  T,  orientale,  Boissier,  a  native  of 
Taiuiu  and  Asia  Minor.  That  species,  however,  has  sessile  smaller  fruit  and  a  de- 
dduoos  style. 

8.  T.  rostellatam  (H.f.  et  T.) ;  foliis  tematim  decompositis,  fo- 
liolis rotundatis  basi  cordatis  crenato-lobatis  membranaceis,  panicula 
pauciflora  foliosa,  acheniis  8-5  pedicellatis  lineari-oblongis  striatis  in 
rostrum  longum  rectum  apice  uncinatum  productis. 

Hab.  In  Himalaya  temperata,  alt.  7-11,000  ped. :  Simla,  Jacque- 
mont  I  et  Sikkim  interiore ! — (Fl.  Aug.)  (p.  r.) 

Herba  erecta,  bipedalis,  gracilis,  diffusa,  ramosa,  radiee  fibrosa.  Fetioli  breves, 
basi  stipnlis  reniformibns  anriculati.  StipeUa  nullee.  Foliola  tenuiter  membra- 
naoea,  pallide  viridia,  sabtns  glaucesceutia,  ^—i-uncialia.  Flores  in  ramis  fere 
BoHtarii,  parvi,  albi.  Sepala  elliptica,  nervosa.  Filamenta  filiformia;  anthera 
muticse.  Fanicula  fructiferse  rami  elongati  divaricati  graciles.  Bostrum  acbenio 
^breviuB. 

A  delicate,  straggling,  branched  plant,  approaching  in  the  shape  of  its  frait  to  the 
last  flpedes,  bat  very  d^erent  in  habit,  and  easily  distinguished  by  the  much  smaller, 
long-beaked  achenia. 

§  3.  Achenia  hremora  ohUmga  costaCa,  aubsessUia  vel  rarina  {in  T. 

alpino)  longe  aiipiiala. 

9.  T*  saiiicalaefonie  (DC.  Prod.  i.  12);  foliis  tematim  decom- 
positis, radicalibus  longe  petiolatis  caulem  ssepe  superantibus,  caulinis 
paacis,  panicula  pauciflora  divaricato-ramosa,  pediceUis  strictis  elon- 
gatifl,  acheniis  numerosis  sessilibus  oblongis  argute  oostatis  longe  ros- 
tratis.— T.  radiatum,  Boyle/  lU,  52. 
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Hab.  In  Himalaya  temperata  in  tempore  pluvioso  supra  arbores  et 
rupes  humidas  crescens  :  Basehir  1  Garhwal,  Boyle/  Nipal,  WaU.!  (in 
Herb.  Hook.)  Sikkim,  in  jagis  interioribus,  alt.  8000  ped.  I — (Fl. 
Aug.)  (r.  r.) 

Berba  ^-l-pedalU,  radioe  fibrosa,  caule  gracili  rigido,  stricte  erecto,  petiolis  elon- 
gatia.  Stipula  liberse,  oblique  ovalea;  Mtipella  nollse.  Foliola  rotundato-triloba,  te- 
nuia,  membranacea,  pidlide  viridia,  glaberrima.  Floret  albi.  Sepaia  elliptica,  nenroea. 
FUamenta  filiformia ;  anihera  breviaaime  apicolatse.  Aehenia  longe  rostrata,  rosbro 
acbenium  leqoaate,  apice  hamato. 

A  curious  little  plant,  remarkable  for  its  veiy  rigid  habit  and  pseudo-parasitie 
mode  of  growth.  It  is  more  nearly  allied  to  T.  glfphoearpum  than  to  any  other 
species,  bat  is  easily  distingoished  by  its  smaller  size  and  the  very  long  beak  of  the 
acheniam. 

10.  T.  glypHocarpum  (W.  et  A. !  Prod.  i.  2) ;  foliis  tematim  de- 
oompositis,  panicula  terminali  pauciflora,  filamentis  clavatis,  acheniis 
8-15  oblongis  brevissime  pedicellatis  valide  costatis  rostro  brevi  un- 
cinato  apiculatis.^ — Wight ^  Ic,  t.  48. 

Hab.  Per  totam  Indiam  temperatam  in  sylvis  densis  et  dumetis ; 
in  Himalaya  a  Simla,  6-8000  ped.!  et  Kumaon  1  usque  ad  Sikkim  in 
jugis  interioribus,  9-12,000  ped. !  (sed  nondum  e  Nipalia  allatum) ; 
Khasta,  alt.  5-6000  ped.  1  in  monte  Parasnath,  prov.  Behar,  alt. 
4000  ped.!;  in  montibus  altioribus  Peninsulse  et  Zeylanise! — (Fl.  Jul. 
Sept.)  {v.  p.) 

Herha  erecta,  bipedalis  et  ultra,  radice  fibrosa.  Stipula  petiolo  adhserentea,  reni- 
formes,  membranaoese,  fimbriatee ;  stipella  nullie.  Foliola  -^l-uncialia,  glaberrima, 
membranacea  yel  ooriacea,  rotnndata,  obtuse  crenato-lobata  yd  triloba.  PamaUm 
diyaricato-ramosa,  ramis  strictis  subracemosis.    Jnthera  muticse. 

There  are  specimens  of  this  species  in  the  Hookerian  Herbarium,  from  JaTi,  eol- 
lected  by  Mr.  Lobb,  so  that  possibly  71  JavatUcum,  Blume,  may  be  the  same.  The 
character  given  in  the  Bgdragen  is,  however,  quite  insufficient  to  determine  whether 
this  conjecture  be  well  founded  or  the  contrary ;  and  in  any  case  we  think  the  name 
given  bv  Wight  and  Amott,  who  have  well  characterized  the  species,  ought  to  be 
retained. 

11.  T.foliolojram  (DC.  Syst.  i.  175,  Prod.  i.  12);  polygamo- 
dioicum,  foliis  supradecompositis,  panicula  ramosissima  aphylla,  bracteis 
minutis,  acheniis  paucis  ovali-oblongis  utrinque  acutis  argute  costatis. 
—Don,  Prod.  192 ;  JRoylef  lU.  51. 

Hab.  In  Himalaya  temperata  ubique :  occidentem  versus  in  jugia 
exterioribus  (5-8000),  in  Sikkim  in  interioribus  tantum ;  et  in  mon- 
tibus Khasia  in  umbrosis,  alt.  4-6000  ped. ! — (Fl.  Aug.  Sept.)  (v.  v.) 

Erecta,  ramosa,  S-S-pedalis.  Folia  maxima,  ssepe  pedalia  et  ultra ;  foliola  na- 
merosissima,  parva,  ovalia,  inciso-lobata,  maxima  vix  pollicaria,  plenimqae  multo 
minora.  Petioli  basi  auriculati.  Stipella  nulhe.  Sepaia  oblonga,  obtusa,  5-7 -ner- 
via,  pallide  viridia  vel  fusco-purpurea.  Stamina  numerosa ;  filamenla  filiformia ;  At- 
thera  mucronatse.    Aehenia  5-7. 

The  Khasia  plant  is  very  luxuriant,  and  generally  very  large-leaved. 

12.  T.  mlnuji  (L.) ;  foliis  decomposite  pinnatis,  segmentis  yarie 
lobatis,  panicula  ramosa  ampla,  acheniis  paucis  oblongis  vel  ovalibus 
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utrinqte  acutiusculis,  etylo  dilatato  demtini  deoiduo  apiculatis,  valide 
costatis. 

a.  nulgare;  glabrum,  follis  minoiibus. — T.  minus,  L.  et  Aud^ 
p.  foetidum ;  glanduloso-pubesceas,  foliis  minoribus. — T.  minus,  /3. 
glandulosum,  Koch  ;  Led.  Fl.  Bou,  i.  8.   T.  fcetidum,  X.  et  Auct.   T.  va- 
ginatum,  Royle!  lU,  62. — (o.  v.) 

y,  majus;  glabrum  vel  glauoescens,  foliis  majoribus. — ^1\  majus, 
Jacq.  et  Auet,  T.  Kemense,  Frieaf  Led,  Fl.  Rose:  i.  18.  T.  Maxwellii, 
Royle  /  lU.  bZ.—iv.  V.) 

Hab.  In  Tibet  occidentali  vulgatissimuro ;  et  in  Himalayss  occidentalis 
jugis  interioribus,  alt.  9-12,000  ped.,  in  graminosis:  Nubra!  LadakI 
Zanskar !  Kashmir  I  Kishtwar !  Kanawer  et  Piti,  Royle  /  etc.  Bikkim 
interius,  alt  11-12,000  ped. — Var.  a.  (forma  Europsea)  in  India  rarius 
occurrit  in  sylvis  Himalayae  interioris  temperatie ;  /3.  in  Tibetia  vulgaris^ 
etiam  occurrit  in  montibus  altioribus  Kishtwar  et  Kanawer ;  y.  quae  in 
Tibet  in  pratis  Zanskar  et  Piti  crescit  (alt.  10-11,000  ped.)  vulgatior 
est  in  siccioribus  Uimalayae  interioris. 

DisTRiB.  Europa  tota !  Africa  borealis  1  (et  australis  P) ;  Asia  tem« 
peratal 

Herba  2-4-pedali8,  erecta  vel  basi  prostrata,  ramosa;  radix  fibrosa.  Panicula 
mnltifiora,  fbre  apbylla.  Sepala  viridi-purpurascentia,  dliptica,  nervosa.  Anthera 
dongatee,  macronatse. 

This  species,  which  is  extremely  abundant  in  all  parts  of  Europe  and  Siberia^  is 
exceedingly  polymorphous,  and  has  received  at  the  hands  of  European  and  Siberian 
botanists  a  vast  number  of  names ;  while  the  great  variation  in  the  opinions  of  dif- 
ferent authors  as  to  the  limits  of  the  diferent  species  which  they  distinguish  from 
one  another  fe,  we  think,  in  itself  sufficient  to  prove  that  the  number  of  these  has 
been  eonsiderably  over-estimated.  We  have  devoted  much  time  to  a  careful  com- 
parison of  our  extensive  suites  of  Indian  specimens  with  the  very  large  collection  of 
aathentically-named  European  and  Siberian  forms  in  the  Hookerian  Herbarium  ;  and 
after  attempting  in  vain  to  find  characters  sufficient  to  distinguish  the  large-leaved 
variety,  we  have  felt  ourselves  driven  to  the  conclusion  that  only  one  species  exists 
in  India.  In  this  we  follow  Hooker  and  Amott,  who  in  the  British  Flora  (fifth 
edition)  have  united  all  the  European  forms  nnder  T.  minus,  L.  T.  saxaliie, 
Schleicher  and  DC,  has  been  referr^  unhesitatingly  by  Planchon,  in  Herb.  Hook., 
to  T.  mintu;  while  71  eol/inum,  Wallroth  and  Ledebour,  and  T.  elatum,  Murray  and 
DC,  appear  to  be  forms  of  T,  mqfue,  T.  Kemejue,  Fries.,  which  is  identical  with 
T.  Maxwellii,  Royle,  is  distinguished  by  Ledebour  from  allied  species  by  the  pre- 
sence of  stipeUce  at  the  divisions  of  the  compound  leaf.  This  character  we  have 
onfortunately  found  entirely  to  fail,  as  these  organs  are  present  or  absent  on  dif- 
ferent leaves  of  the  same  specimen  and  parts  of  the  same  leaf.  The  number  of 
synonyms  might  be  much  increased  if  this  were  the  proper  place  to  do  so,  and  if 
authentic  specimens  were  available.  The  dingy  pnrple  hue  of  the  densely- panieled 
flowers,  and  the  long  stamens,  seem  to  characterize  all  the  forms,  but  the  fruit  varies 
somewhat  in  length,  being  usually,  though  not  invariably,  thicker  and  shorter  in  the 
larger  states. 

13.  T.  isopyroides  (C.  A.  Meyer  in  Led.  Fl.  Alt.  ii.  346);  foliis 
ternatim  deeompositis,  segmentis  ultimis  minutis  oblongis  obtnsis,  pa- 
nicula ramosa,  foliis  floralibus  parvis  seepe  bracteaeformibus,  acheniis 
3-6  subsessilibus  oblongis  utrinque  obtusiusculis  valide  costatis. — 
Led.  Ic.  Alt.  t.  397,  FL  Ro6S.  i.  7. 

D 
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Hab.  In  montibus  Beluchistan,  Sioeka  I  Afghanistan,  Griffith  1 — 
(p,  8.) 

DiSTRiB.  Taurus !  Mesopotamia  1  Persia  1  Sibiria  altaica  1 

Herba  e  rhizomate  horizontali  erecta,  glaberrixna,  ^l-pedalis,  sabsimplez,  foliis 
radicalibuB  longe  petiolatis.  Stipula  incoDspiciue ;  Mtipeila  nollffi.  Foliola  pro- 
fiLDde  8-6-partita,  Begmentis  1-2  lineas  longis  aagnste  oblongU  vel  Hneaiibna.  Po- 
nictUa  nuni  elongati,  patentes,  iTQctiferi  rigidi  Floret  punri  Sepaia  oralia,  mnl- 
tioervia,  ex  sioco  alba.  JtUhera  macronatsB.  Ackenia  stigmate  peniatente  mucro- 
nata,  Uneari-obloDga. 

14.  T.  alplmun  (Is.  Spec.  767) ;  foliis  omnibus  radicalibus  pin- 
natis  vel  bipinnatis,  scapis  simplicibus  racemosifi,  pedioellis  fructiferis 
reflexis  apice  dilatatis,  acheniis  oblongis  costatis  pedioellatis. — Ledeb. 
Fl.  Boas.  i.  6.  T.  microphyllum  ei  marginatum,  RoyU!  III.  51.  T. 
acaule,  Comb.!  in  Jacq,  Voy,  t.lA.p.  3. 

Hab.  In  paludosis  tgtius  Himalayse,  et  Tibetise  occidentalis,  supra 
10,000  ped. ;.  in  Tibet  usque  ad  alt.  17,000  ped.— (Fl.  Jun.  Jul.)  (r.  v.) 
DisTRiB.  Europa !  Asia!  et  America  1  arctica  et  alpina. 

-  Merba  pasilla,  ceegpitosa.  Foliola  rotcmdata,  triloba  vd  fere  tripartita,  glabra, 
subtos  glaaca.  Scapi  8-6-nnciales,  erecti,  Bimpliciter  racemosi.  Braetea  oblongs, 
obtusse,  membranacesB,  infima  Interdum  subfoUaoea  triloba.  Sepaia  ovata,  mem- 
branacea,  pallide  yiridia,  acutiuscala.  Jnthera  mncronaue.  Achenia  striata,  demam 
Bublffyia,  pediceUis  longitadine  valde  variis,  achenio  squalibus  7el  paullo  brevioribos, 
interdum  vix  ollis. 

Identical  with  the  European  plant.  In  Inznriant  specimens  from  Sikkim  thie 
scape  is  occasionally  branched,  and  bears  a  small  leaf  at  the  point  of  ramification. 

15.  T*  Pnnduaniim  (Wall.  Cat.  3712!);  foliis  bitematis  (su- 
perioribus  tematis),  foliolis  magnis  rotundatis  crenatis  sub-5-Iobis, 
panicula  terminali  divaricato-ramosa  fere  aphylla,  acheniis  numerosis 
oblongis  sessilibus  sulcatis  stylo  recto  apice  uncinato  longe  rostratis. — 
JFallJ  Plant.  As.  Bar.  ii.  26. 

Hab.  In  Himalayse  jugis  exterioribus :  Kumaon  (4500-7000  ped.). 
Madden!  Sir,  et  WtntJ;  et  in  montibus  Khasia,  alt.  3-4000  ped., 
fFall!  etc.'-^m,  Aug.  Sept.)  {v.  ».) 

Herba  erecta,  bipedalis.  Folia  inferiora  longe  petiolata,  bitemata ;  media  siepe  ir- 
regolariter  divisa,  uempe  temata,  segmento  terminali  simplici,  lateralibns  ternaUs  Tel 
bifbliatis.  Fetioli  basi  anricnlati.  Slipella  nulls.  Foliola  diametro  l-2>ancialia, 
coriacea,  rigida,  nervosa,  supra  nitida,  subtus  glanca,  glaberrima  vel  tomentoea.  Se- 
paia 4,  elliptico-oblonga,  nervosa.  FUamenta  filiformia.  Anthera  vix  apiculats. 
Achenia  glanduloso-pilosa  vel  glaberrima,  stylo  squilongo  rostrata. 

It  is  singular  that  this  species,  which  occurs  in  Kumaon  and  Khasia,  should  not 
have  been  met  with  in  Nipal  or  Sikkim.  The  Kumaon  specimens,  which  we  have 
seen,  are  all  glabrous ;  but  in  the  Khasia  mountains  both  states  occur,  that  with  to- 
mentose  leaves  being,  however,  more  common. 

16.  T.  Dalseim  (Hook.  lo.  Plant,  t.  856 1);  foliis  tematipartitis, 
foliolis  magnis  orbiculato-reniformibus  profunde  cordatis  crenato-lobatis 
vel  sub-5-Iobis,  panicula  parva,  floribus  ad  ramorum  apices  glomeratis, 
acheniis  numerosis  brevissime  pedicellatis  oblongis  sulcatis,  stylo  un- 
cinato breviter  rostratis. 

Hab.  In  montibus  Siadri  provinciae  Concan,  BaUeU! — {v.  «.) 
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Herba  rigida,  pedalis.  Petioli  basi  stipalis  oblongis  majaaculiB  anricnlati.  Sti- 
pella  nuUffi.  Foliola  ntrinqae  glabemma,  pallida,  rigide  coriacea,  nervosa,  diametro 
l-2i-iiticialia,  saperiora  aessilia.  Sepala  elliptica,  nervosa.  lilamenta  filiformia ; 
aniherm  mnticte. 

17.  T.  rotundifolium  (DC.  Syst.  i.  185,  Prod.  i.  15) ;  foliis  max- 
imis  simplicibus  orbiculari-reniformibus  inciso-lobatis  et  crenatis,  pani- 
cula  ramosa. — Don,  Frod.  193. 

Hab.  Nipal,  Hamilton!  JFaU.! — (t?.  ».) 

Herba  pedalis.  FetioH  basi  stipnlis  oblongis  aoricnlati.  Folia  2~4-Qncialia, 
nitida,  nervosa,  subtus  tomentosa.     Sepala  dliptica,  obtusa.    Filamenta  filiformia. 

Our  specimens  of  this  and  the  last  species  are  not  sufficient  to  enable  ns  to  decide 
to  our  own  satisfaction  whether  or  not  they  be  distinct  from  one  another,  and  even 
from  T.  Funduanum,  to  which  the  form  of  the  leaflets  approximates  them  very 
dofldy. 

4.  ANEMONE^  L. 

Flore»  inyolucrati.  Sepala  5-15,  petaloidea,  sestivatione  imbricata. 
Petala  nulla.  Ackenia  mutica  vel  caudata,  monosperma. — Herb® 
aeaules,  radice  perenni. 

Chiefly  a  northern  genua,  with  a  few  species  in  the  mountains  of  South  America, 
and  several  in  South  Africa.  The  Indian  species  are  all  confined  to  the  mountains, 
none  occurring  below  5000  feet,  and  are  mostly  alpine.  There  is  also  a  single 
species  in  Tasmania,  and  one  in  the  mountains  of  the  island  of  Sumatra. 

To  the  sections  instituted  by  De  CandoUe  we  have  added  one  characterized*  by 
the  small,  remarkably  woolly  achenia.  It  includes  A.  syhestris,  L.,  J.  Vtrffiniana, 
L.,  and  many  other  European  and  American  species,  and  appears  to  form  a  very 
nitaral  group. 

Sect.  1.  Pulsatilla,  DC. — Achenia  in  caudas  longas  barbatas 
prodacta. 

1.  A«  Albana  (Steven  in  Mem.  Soc.  Nat.  Mosq.  iii.  264) ;  foliis 
pinnatipartitis,  pinnis  profunde  pinoatifidis  segmentis  incisis,  involucri 
triphylli  foliis  basi  coalitis  cuneatis  apice  varie  incisis,  flore  solitario 
campanulato  nutante,  sepalis  late  ellipticis  apice  reflexis. — DC.  Syst.  i. 
545,  Frod.  i.  17.  Pulsatilla  albana,  Ledeb.  Ic.  Ft.  AIL  1. 109,  Fl,  Ross. 
i.  22.     Anemone  Wallicbiana,  Roylel  III.  52. 

Hab.  In  Tibet  occidental!,  alt.  12-16,000  ped.:  Balti,  Winterboi- 
torn!  Zanskarl  Ladakl  Piti  et  Kanawer,  Jacquemont !  BoyU! — (Fl. 
Jun.  Jul.)  (o.  V,) 

DisTBiB.  Armenia !  Caucasus  1  Altai  I  Baikal  1 


pilosa,  pilis  patentibus.     Scapi  floriferi  i-peddes,  fructiferi  pedales.     Fedi- 

cellui  iloris  dense  tomentosus,  involucmm  vix  superans,  frnctifer  elongatus.  Sepala 
f-nndalia,  intns  pnbescentia,  extus  dense  sericea,  pallide  rubescentia.  Stamina  cx- 
tima  in  glandnlas  stipitatas  mntata.    Achenia  dense  sericea. 

Tibetan  specimens  agree  exactly  with  Siberian  ones  in  cveiything  but  the  colour 
of  the  flower,  in  which  respect  they  are,  as  it  were,  intermediate  between  the  two 
varieties  distinguished  by  Ledebour.  Perhaps  the  species  is  only  an  alpine  state  of  A. 
pnUensis,  which  appears  to  differ  chiefly  by  being  larger,  with  larger,  deeper  bine 
flowers,  a  more  deeply  divided  involucre,  and  more  finely  cut  leaves. 
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Sect.  2.  Eriocephalus. — Aehenia  lana  compacts  involuta,  in 
capitulum  densum  globosum  vel  oblongum  conglomerata,  stylis 
nudis  apiculata. 

2.  A.biflora  (BC.  Syst.  i.  201,  Prod.  i.  19);  radice  taberosa, 
foliis  radicaiibus  rotundato-reniformibus  tripartitis,  segmentis  rotun- 
datis  indivisis  vel  ssepius  palmatim  lobatis  vel  partitis,  lobis  crenato- 
lobatis,  involucri  triphylli  foliis  sessiiibus  basi  cuneatis  ad  medium  pal- 
matim incisis,  floribus  in  involucre  1-3. — A.  Gordschakowii,  Xar.  el 
Kir.  Enum.  FL  Soong.  No.  14 1  Led^.  Fl.  Bom.  i.  l^l.—Grifiih,  Itm. 
Notes,  3i9. 

Hab.  In  Beluchistan  prope  Kelat,  Stocks!  Afghanistan,  GtiffUhl 
Kashmir,  alt.  6000  ped.,  Jacquemont  / — (Fl.  Apr.  Mai.)  (o.  t?.) 

DiSTRiB.  Persia !  Sibiria  altaica ! 

fferba  florifera  2-4-uiicialis,  fructifera  interdum  S-uncialis,  glabra,  vd  pedioeUis 
sparse  adpresse  pilosis.  Folia  crassioscola.  Floret  pallide  rubicundi,  -^l-imciales, 
terminaUs  nudus,  laterales  involucello  diphyllo  muniti.  Sepa/a  6,  ovalia,  obtosa 
vel  acatiascula,  adpresse  pilosala,  parallele  uervosa,  sabpersisteiitift.  Achenui  stylo 
sequilongo  marcesccDte  apicalata. 

The  terminal  flower  often  falls  away  before  the  lateral  ones  are  developed,  so  that 
there  are  often  apparently  only  two  flowers  in  the  involucre,  each  of  which  is  invo- 
Inoellate.  The  remains  of  the  pedimde  of  the  first^developed  flower  may,  however, 
always  be  discovered. 

8.  A*  rapicola  (Camb.l  in  Jacq.  Yoy.  Bot.  p.  5.  t.  2) ;  caule  sub- 
terraneo  horizon  tali,  foliis  longe  petiolatis  tripartitis,  segmentis  plus 
minus  petiolatis  trilobis  iuciso-dentatis,  involucri  triphyUi  foliis  subsea- 
silibus,  floribus  1-2. 

a.  sericea  ;  tota  molliter  pilosa,  alabastris  et  pedicellis  pnesertim 
sub  flore  dense  tomentosis,  foliis  obtusius  incisis. 

/3.  glabriuscula ;  collo,  vaginis  foliorum,  basi  involucri  et  pedi- 
cellis pilosis,  caeterum  glabra,  foliis  argutius  incisis. 

Hab.  In  Himalaya  interiori  alpina,  alt.  11-15,000  ped. :  Balti, 
Wintef^otUm  I  Dras !  et  Zanskar !  Kashmir,  Jacquemont  I  Kumaon» 
8tr,  et  mnt.I  Sikkim!— (Fl.  Jul.)  {v.  v) 

Molliter  albo-pilosa,  rarius  subglabrescens.  BJiizoma  siepe  elongatiun,  vaginii 
foliorum  delapsonim  tectum.  Involucri  folia  ad  medium  triloba,  lobis  trilobis  vel 
incisis.  j&of^M  ^1-pcdalis.  ^o/m  1-2-nncialia.  F/ot  terminals  ciinvolucdlat  as, 
lateralis  involucello  diphyllo  mnnitus.  Sepala  5,  late  obovata  ?el  elliptica,  obtosa 
vel  rctusa,  eitus  molliter  pubescentia  l-l-J-uncialia.  Aehenia  ovalia,  stylo  hrevi 
subulato  nudo  apiculata. 

This  species  approaches  A.  sylvestris,  L.,  but  that  is  always  one-flowered,  and  has 
the  involucral  leaves  pedicellate. 

4.  A.vitifoIia  (Ham.  in  DC.  Syst.  i.  210,  Prod.  i.  21);  foliia 
ampUs  cordatis  S-lobis  subtus  niveis,  involucri  triphylli  foliis  longe 
petiolatis  foliis  radicaiibus  conformibus,  cymsB  multiflone  iimiis  latera- 
libus  bis  terve  divisis  involucellatis. — Don,  Prod.  193 ;  Lindl.Bot  Reg. 
t.  1385!  Walh  Cat.  46961 

Hab.  Per  totam  Himalayam  temperatam,  alt.  5-8000  ped. :  occi- 
dentem  versus  prsesertim  in  jugis  exterioribus  humidioribus,  in  Sik- 
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kim,  ubi  in  jugis  exterioribus  humidissimis  non  obvia,  asque  ad  alt. 
11,000  pedum  occurrit. — (Fl.  Jun.-Aug.)  (v,  v.) 

Merba  eUta,  l-S-pedfdU.  Madix  perpendicularis,  cylindrica,  lignoaa.  Folia 
diametro  4-8-uncialia,  rotundata  vel  ovata,  late  5-loba,  lobis  acutis  argute  indso-den- 
tatia,  saperne  pilis  sparsis  adpressis  tecta  vel  glabra,  sabtos  cum  petiolis  et  scapo 
niveo-floccoaa  rarius  demum  subglabra.  Ojttna  deoompoBita,  floriboa  gradatim  evo- 
latis,  in  planta  juniore  ramis  lateraliboa  nondoxn  evolatia  ad  8peciem  nni-  vel  pauci- 
floia.  Sepala  &-8,  ovalia,  uncialia,  eztus  adpre^  sericea,  albida.  Achenia  in  capi- 
talam  globoaum  coalita,  miDima,  stylo  nado  eequilongo  apiculata. 

Sect.  3.  Anemokanthea,  DC. — Intolucra  1-2-flora.  Pedicelli 
nudi.  Achenia  oblonga,  cylindrica,  angulata  vel  subcompressa, 
parva,  distincta,  nee  in  capitulum  concreta. 

5.  A*  GriffitTiti  (H.f.  et  T.);  foliis  involucralibus  3  longe  petio- 
latis  iripartitis  sparse  pilosis,  floribus  1-2. 

Hab.  In  Sikkun  Interiori  in  ay  1  vis  den  sis  vallis  Lacben,  alt.  8-9000 
ped.!  ct  in  Bhotan,  Griffith  I  (No.  1720  in  Herb.  Hook.)— (r.  c.) 

Species  A,  nemoro*€B  et  A,  ranuneuloidi  affinis,  sed  specimina  valde  manca.  Radix 
et  folia  radicalia  non  suppetunt.  Scapi  8-6-unciale8.  Foiia  involucri  tripartita : 
segmentis  acutis  incisis  et  serratis,  lateralibns  oblique  bilobis,  termiuali  trilobo.  Se- 
pa/a  6,  ex  aicco  rubesceutia,  ovalia,  obtusa,  -j^  unciam  longa. 

6.  •  A.  Falconer!  (Thorns,  in  Hook.Ic.  Plant,  t.  899  I);  foliis  tri- 
partitis,  segmentis  late  cuneato-ovatis  trilobis,  involucri  triphylli  foliis 
basi  coalitis  oblongis  apice  tridentatis  vel  obtusis,  fiore  solitario,  acheniis 
angulatis  oblongis  sericeo-pilosis. 

Hab.  In  Himalaya  occidentali,  alt.  6-10,000  ped.,  in  sylvis  umbro- 
sis :  Kashmir !  Kishtwar ! — (Fl.  Apr.  Mai.)  (r.  v.) 

Herba  pnailla,  molliter  pilosa.  JRHzoma  hoiizontale,  lignosom,  fibros  plurimos 
emittens.  FoUa  numerosa,  1-2-Qncialia,  longe  petiolata,  submembranaoea,  adpresse 
aericea,  tripartita.  Spymm/a  lateralia  obliqua  bUoba,  terminale  trilobum.  Petioli  pilis 
longis  patoitibus  tecti.  Scapi  8-6-unciales,  foUa  a}quante8.  Pedicelli  florum  invo- 
Incro  breviores  vel  asquales.  Floret  parvi,  diametro  -^-^unciales.  Sepala  obovata, 
obtnsa.    Aekenia  stylo  brevissimo  apiculata. 

This  is  the  plant  mentioned  by  Falconer  in  the  introduction  to  Royle's  Illustra- 
tions, p.  25,  as  a  new  species  of  Hepatica.  Its  relationship  to  that  genus  or  sec- 
tion ia  certainly  veiy  dose,  not  only  in  general  habit,  but  also  in  flower  and  fruit. 
Its  pediceDate  flowers,  however,  are  an  obstacle  to  its  being  placed  in  the  section  (or 
genus)  HepaHca^  and  seem  to  indicate  that  that  section  is  not  a  natural  one,  but 
Siat  A.  Hepatica  ought  probably  to  find  a  place  in  the  section  AnemomuUkea,  along 
with  A.  Faleaneri. 

Sect.  4.  Akemomospe&mos,  DC, — Involuera  pluriflora.  Pedicelli 
latendes  involncellum  gerentes.     Achenia  prions. 

7.  A*  rupestris  (Wall.  Cat.  4696 !) ;  foliis  trisectis,  involucri  tri- 
folii  foliis  basi  angustatis  foHorum  segmentis  conformibus,  floribus  1-3, 
acheniis  oblongis  vix  compressis  glabris  stylo  uncinate  apiculatis. 

Hab.  In  Hnnalaya  interiori  alpina :  Kashmir  ad  Pir  Panjal  jugnm, 
Jaequemont!  Nipal  ad  Gossain  Than,  WaUJ  Sikkim,  alt.  16,000 
ped.! — (FL  Aug.)  (t?,  ».) 

Radis  ligiKMa,  niUioxisontalis.   CoMlis  baai  vestigiis  petielonim  delapsorum  fibril- 
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Joms  inTolatoB,  multifolius.  Folia  glabra  vel  pilosnla,  l-S-nncialia,  trisecta.  Se^* 
menta  pedioellata,  tripartita  vel  pinnatifida,  varie  incisa,  lobis  ultimis  cuneads  vd 
late  liDearibas.  Scapi  pilis  patentibos  hirsuti,  4-8>unciaIe8.  PedieeUus  terminalis 
nadoB,  lateralcs  bracteis  2  oblongia  integris  vel  inciBO-dentatiB  inyolaoellati.  Sepala 
6-6,  obovata,  ^-UDcialia,  csenilesceatia. 

8.  A.  tmllifolia  (H.f.  et  T.) ;  foliis  late  ovallbus  basi  roiundatis 
vel  subcordatis  trilobis,  lobis  obtuse  tridentatis,  iavoiacri  irifolii  foliis 
oblongis  subintegris  ycI  profunde  trilobis,  floribus  1-3,  acheniis  o?ali- 
bus  subcompressis  rigide  pilosis. 

Hab.  la  Himalaya  orientali  interiori :  Sikldm,  alt.  11-15,000  ped.! 
Bhotan,  Grj^/A/— (Fl.  Jul.-Sept.)  (v.  v.) 

Tota  planta  dense  pilosa.  Badir  crassa,  valida,  sablignoea.  Folia  e  coUo  cras- 
Masimo,  reliqoiis  folionim  fibrosis  involuto,  plurima.  FeiioU  late  va^naates,  foliis 
breviores,  rarias  elongati.  Folia  obtusiBsima,  subintegra  vel  plus  minas  profande 
triloba,  rarias  pinnatisecta,  l^-S-uncialia.  Scapi  intra  folia  nidolantes  vel  elongati 
pedales  filiformes  prostrati.  Involucri  folia  magnitadine  valde  varia.  Flo*  termi- 
nalis nadus,  lateralium  pedicellis  involacello  e  foliis  2  oblongis  indivisis  oonstante 
munitis.  Sepala  6-8,  ex  sicco  anrea  extas  pallide  casrulea,  obovata  vel  oblonga, 
^I-oncialia,  extns  adpresse  sericea.  Achenia  parva,  ovalia,  sabcompresaa,  stylo 
nudo  apiciilata,  setis  strigosis  erectis  hispidis  tecta. 

Tbis  species  closely  resembles  in  habit  the  next,  but  the  leaves  in  all  onr  speci- 
mens, wliich  are  from  many  localities,  are  very  diflferent.   The  achenia  scarcely  differ. 

9.  Am  obtusiloba  (Don,  Prod.  194) ;  foliis  rotandatis  cordatis 
trisectis  vel  tripartitis,  segmentis  varie  lobatis,  involucralibus  3  cu- 
neato-obovatis  trilobis,  lobis  iutegris  vel  incisis,  floribus  1-3,  acheniis 
oompressis  ovalibus  stylo  rostratis  pilis  rectis  rigidis  hirsutis. — A.  Go- 
vaniana,  JTall,  Cat,  4688 1  A.  discolor,  Eoylef  III.  52.  t  xi.  /.  1.  A. 
mollis,  JFall.  OiA  4689  !  ex  parte. 

p.  glabra ;  scapo  foliisque  glabris  vel  glabrescentibus. 
Hab.  In  Himalaya  occidentali  temperata  et  alpina,  alt.  9-15,000 
ped.:  Marri,  Fleming /  Hasora,  Balti  et  Kashmir,  JFtnt./  Kishtwar! 
Sirmur,  Boyle  I  etc.  Kanawer,  Munro!  Garhwal,  Str.  et  Wmt.!  Nipal, 
Wall.!  Sikkim!  /3.  In  alpibus  Tibetis  occidentalis,  WuU.! — (FL 
Mai.  Jun.)  (».  v.) 

Badix  lignosa,  crassa.  CatUii  basi  rdiquiis  foUorum  fibrosis  involatos,  poly- 
phyllas.  Tota  planta  hirsnta  vel  molliter  pilosa,  rarius  glabrescens.  Folia  diametro 
1-2^-ancialia,  profunde  cordata,  segmentis  basi  angustatis  pedioellatis  vel  sessilibus, 
latissime  caneatis  varie  incisis,  lobis  rotandatis.  Seapi  -^l-pedales,  ssepius  pilis  pa- 
tentibus  hirsnti.  Involucri  folia  magnitadine  valde  varia.  PedieeUus  terminalis 
nodus,  laterales  (dam  adsunt)  bracteis  2  oblongis  involaceUati.  Flores  ^l^anciales, 
csernlescentes  albi  vel  anrei,  sepalis  basi  cseruleo-plumbeis.  Sepala  obovata  vel  ro- 
tundata,  5-10.    Achenii  immaturi  rostram  recorvura,  maturi  rectam  rigidum. 

A  very  widely  diffused  plant  in  Western  Himalaya,  flowering  on  the  grassy  slopes 
of  the  mountains  in  early  spring,  as  soon  as  the  snow  has  mdted.  Like  most  veiy 
common  plants,  it  varies  a  good  deal  in  size  and  degree  of  hairiness ;  but  these  va- 
riations depend  chiefly  on  situation,  and  perhaps  on  the  age  of  the  plant.  The  dif- 
ference in  the  colour  of  the  flowers  is  very  remarkable,  but  seems  qoite  ancouneeted 
with  the  variations  in  leaves  and  hairiness,  as  specimens  of  the  golden-yellow  and  of 
the  blue  forms  may  be  selected  which  are  in  every  other  respect  undistinguishable. 
The  glabrous  state  is  a  very  striking  variety,  and  we  should  have  kept  it  separate 
had  not  the  specimens  collected  in  Balti  and  Kashmir  by  Mr.  Winterbottom  pre- 
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aented  a  series  of  gradations  connecting  it  with  the  ordinary  form  of  the  species. 
The  froit  is  qnite  the  same  in  all  the  varieties,  the  heak  being  hooked  while  yonng, 
but  straight  and  rigid  in  the  ripe  acheniom.  J.  nwllis.  Wall.  Cat.,  is  said  to  be 
from  Khasia ;  bnt  as  the  species  is  rather  an  alpine  one  in  the  Himalaya,  and  hss  not 
been  fonnd  in  that  district  by  other  collectors,  it  is  probable  that  the  specimens, 
which  are  mere  fragments,  have  been  accidentally  wrongly  ticketed. 

10.  A«riyiilarifl  (Ham.  in  DC.  Syst.  i.  211,  Prod.  i.  21,  non 
Wall.  Cat.) ;  foliis  trisectis,  segmentis  tripartitis  vel  profunde  triiobis, 
lobis  iterum  triiobis  irregulariter  inciso-serratis,  involucri  2-3-phylli 
foliis  tripartitis,  segmentis  triiobis  vel  indivisis  oblongis  acuminatis 
argnte  inciso-serratis,  cyma  decomposita,  acheniis  oblongis  in  rostrum 
recurvnm  acuminatis. — Don,  Prod,  193.  A.  hispida,  WaU,  Cat,  4694 1 
A.  Wightiana,  WaU.  Cat,  4697  1  W,  et  A.  Prod,  3 ;  JTight,  Ic,  t.  936  I 
NUg,  PI,  p,  2.  ^.  4 1  Hook,  Ic.  Plant,  ^.1761  Undl,  Bot,  Reg.  1842, 
/.  8  !  A.  dubia,  WaU,  Cat.  4698  {fide  W.  et  A,) ;  W,  et  A.  Prod.  8. 
A.  geraniifolia,  WaU.  Cat.  4693  ! 

Hab.  Ladak:  in  aquosis  infra  10,000  raral;  ubique  in  Himalaya 
temperata,  alt.  5-10,000  ped.,  in  graminosis  humidis  et  secus  vias : 
in  Sikkim  ubi  ad  alt.  13,000  ped.  ascendit  in  jugis  interioribus  tantum ; 
in  montibns  Khasia!;  in  peninsulse  australis  et  Zeylanise  montibus 
temperatis ! — (Fl.  per  totam  aestatem.)  (v.  v.) 

Sericeo-pilosa,  l-S-pedalis.  Badix  crassa,  lignosa.  Folia  2-6-micialia,  nugora 
longissime  petiolata,  circnmscriptione  rotondata  vel  reniformia,  profunde  cordata. 
Involucri  fdia  seepe  8~5-uncialia,  snbsessilia  vel  alato-petiolata,  segmentis  nltimis 
obloaips  vel  lanceolatis.  Infloreteentia  decomposite  cymosa.  Involucelli  folia  sepios 
bina,  oipartita,  segmentis  lanceolatis  vel  linearibns  parallele  nervosis,  inciso-serratis. 
Sepala  5-8,  ovalia,  obtosa,  extos  sericea,  ^-f -uncialia,  intus  alba,  extos  ceemlescentia. 
Ackenia  ^nndalia. 

This  species,  which  grows  at  a  lower  elevation  than  any  other,  is  the  only  one 
which  extends  within  the  tropics,  and,  indeed,  except  A,  elongtUa,  Don,  which  is 
found  in  Khasia,  the  only  species  yet  known  in  India  ont  of  the  Himalaya.  Not- 
withstanding the  formidable  array  of  synonyms  which  we  have  brought  together, 
it  is  by  no  means  a  variable  plant,  except  in  size.  A  monstrous  state,  in  which  the 
flower  is  converted  into  a  leafy  nmbel,  sometimes  six  inches  in  diameter,  is  common 
in  northern  India.  The  original  specimen  of  J.  dubia,  in  the  Linnsean  Society's 
herbarium,  belongs  by  some  accident  to  J.  nemorosa,  or  some  closely  allied  plant. 
Ihere  can,  however,  be  no  doubt  that  that  synonym  is  correctly  referred  here,  as  we 
have  the  authority  of  Wight  (Nilg.  Plant,  p.  2)  for  uniting  it  to  A.  Wightiana. 

Sect.  5.  Omalocarpus,  DC. — Achenia  ovalia,  valde  compressa. 

11.  A*  demissa  (H.f.  et  T.) ;  foliis  trisectis,  segmentis  petiolatis 
late  cuneato-obovatis  varie  incisis,  scapis  prostratis,  involucri  foliis  3 
sessilibus  triiobis,  floribus  1-6  exinvolucellatis,  acheniis  glabris  stylo 
deflexo  apiculatis. 

Hab.  In  Himalayae  orientalis  provincia  Sikkim,  alt.  13-16,000  ped.  1 
— (FL  Jul.)  (r-  V,) 

Yilloea  vel  rarius  glabrata.  Badix  crassa,  sublignosa,  oollo  incrassato  polyphyllo. 
Folia  uncialia,  petiolo  longitndine  vario.  Scapi  3-12-unciales.  Pedicelli  noriferi 
breviuscnli,  fructiferi  s«pe  elongati.  Sepala  ovalia,  -J-^-imcialia,  cKinleacentia. 
Ovaria  glabra.    Achenia  late  ovalia,  \  unciam  longa. 
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12.  A.  narcLuilflora  (L.  Sp.  763)  ;  foliiB  palmatim  5-sectl8,  aeg- 
mentis  cuDeatis  profunde  incisis,  laciniis  angustis,  involucralibus  S-5 
tridentatis  vel  incisis,  floribus  umbellatis,  acbeniis  ovalibus  late  alatis 
stylo  obliquo  rostratis. — DC,  SysLi,  212,  Prod.  i.  21  ;  Lcdeb,  Ft.  Rohm, 
i.  18.  A.  umbellata,  WiUd. ;  DC.  Syat.  L  213,  Frod.  i.  22 ;  Deless,  le. 
sel.  i.  t.  18. 

Hab.  In  montibus  Kashmir  borealis  versus  Gares,  Wlnterhoitom! — 
(Fl.  Jul.)  {p.  9.) 

DisTRiB.  In  alpibus  Europse  medise  et  australis,  Asise  temperalie 
et  Americse  bor.  occid. 

Planta  pedalis,  sericea  vel  glabriuscola.  Folia  longe  petiolata,  diametro  2-poUi- 
caria,  ad  basin  usque  secta,  segmentis  inciso-lobatis  linearibus  vel  oblongis  ootusis 
vel  acutis,  plenimque  adpresse  sericeis.  Pedunculi  nadi,  abbreviati,  nniflori,  rarioa 
elongati.     SepcUa  5,  elliptica,  \-^  poll,  longa. 

The  specimen  of  this  species,  which  was  collected  by  Mr.  Winterbottom,  is  in  do 
way  different  from  some  forms  of  the  European  plant,  which  is  evidently  very  vari- 
able. The  lobes  of  the  leaves  are,  however,  less  deeply  cut,  and  the  teeth  not  so 
narrow,  as  in  the  ordinary  state.  It  is  very  silky,  and  in  so  far  belongs  to  the  var. 
villosissima  of  DC,  or  the  var.  8,  Led.  L  c. 

13.  A.  polyantkes  (Don,  Prod.  194);  foliis  reniformi-oordatb 
5-7-lobi8,  segmeutis  trilobis  grosse  crenatis,  involucri  foliis  3-5  tri- 
lobis,  lobis  varie  inciso-crenatis,  pedunculis  subquinis  unifloris  vel  um- 
bellatim  multifloris  iuterdum  decompositis,  involuoellis  incisis  vel  tri- 
lobis, acbeniis  ovalibus  stylo  subulato  oblique  rostratis  late  alatis. — A. 
longiscapa.  Wall.  Cat.  4691 !  A.  viUosa,  RoyU!  lU.  52.  A.  obtusi- 
loba,  LindX.  Bot.  Reg.  1844,  t.  63,  et  A.  Govaniana,  lb.  p.  45«  mm 
Wall,  nee  Don.     A.  scaposa,  Edgewf  Linn.  Tr.  xx.  27. 

Hab.  In  Himalaya  interiori,  alt.  10-12,000  ped.:  Kishtwar !  Kana- 
werl  Garhwall  Kumaonl  Nipall  Sikkim! — (Fl.  Jun.  Jul.)  (o.  v.) 

Flanta  1-2-pedalis,  sericeo-pilosa,  pilis  plemmque  patentibus.  Folia  seepioa 
longe  petiolata,  3-6  nndas  lata,  ultra  medium  vel  fere  ad  basin  lobata.  Scapi  vaiidi, 
crecti,  foliis  lougiores.  Involueri  folia  magnitudine  volde  varia,  1-2-unciaUa. 
PeduHCuH  nunc  uniflori,  involucro  breviores  vel  longiores,  nunc  elongati  nmbellatim 
decompositi.  Sepala  4-5,  j^-uncialia,  alba,  extus  adpresse  sericea  vel  subglabra. 
Ovaria  glabra  vel  parce  pilosa.     Achenia  \  unciam  longa. 

This  is  much  larger  and  stouter  than  the  last  species,  to  which,  however,  it  is  so 
nearly  allied  that  future  observations  may  render  it  necessary  to  unite  them.  The 
umbels  of  A.  narcUsiflora  are  occasionally  compound,  and  those  of  the  present 
species  arc  not  always  so  :  so  that  the  shape  of  the  leaves  is  the  ouly  valid  mark  of 
distinction,  and  that,  as  we  know,  is  a  very  variable  character  in  this  genus.  The 
discovery  by  Mr.  Winterbottom  of  A.  narcissijlora,  L.,  in  Kashmir,  throws  still  more 
doubt  on  the  distinctness  of  this  species. 

14.  A.  tetraaepala  (lloyle!  Dl.  53);  foliis  reniformi-  vel  rotun- 
dato-cordatis  5 -lobis  vel  5-partitis,  segmentis  plemmque  acutis  iate- 
gris  vel  trilobis  argute  subduplicato-serratis,  involucro  sspius  maximo 
3*-4-phyllo,  foliis  basi  angustatis  late  obovato-cuneatis  trilobis,  lobis 
argute  dentatis,  pedunculis  umbeilatim  decompositis,  acbeniis  oblongis 
late  alatis  stylo  arete  deflexo  terminatis. 
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Hab.  Id  Himalaya  occidentali,  alt.  8-11,000  ped.:  Marri,  Fleming! 
Kashmir,  Boyle!  fFinterbottom  !  Kishtwar! — (t?.  v.) 

Herba  l-2-pedali8,  glabra  vel  snblanata.  Folia  coriacea,  S-10  oncias  lata,  saepios 
longe  petiolata,  atrinqae  glabra  Tel  sabtos  adpresse  sericea.  Scapi  folia  tuperantes, 
glabri  Tel  pateutim  pilosi.  Involucri  folia  1-4  uncias  longa.  Involueelli  foliola 
obovata,  varie  incisa  vd.  Uneari-oblonga,  indivisa.  "Flore*  ssepius  plurimi.  Sepals 
4-5,  oboFata  yel  orbicolaria,  glabra,  ^— f>nncialia,  alba. 

Tins,  wbich  is  one  of  the  largest  and  most  robust  species  of  the  genua,  is  in  gene- 
nd  character  very  closely  allied  to  the  preceding,  from  which  it  chiefly  differs  in 
being  kss  hairy,  with  laiger  leares,  the  segments  of  which  are  acnte  and  sharply 
toothed,  and  not,  as  in  ^.  polyantAes,  cnt  into  blnnt  serratores.  The  involacre  is  ge- 
nerally very  much  larger  in  the  present  species,  bat  we  have  seen  specimens  in  which 
it  is  very  small.  In  the  only  specimen  which  we  possess  with  ripe  firuit  the  ache- 
mum  has  the  style  so  much  inflexed  aa  to  be  closely  adpressed  to  the  fruit,  but  this 
character  may  not  be  constant. 

15.  A*  elongata  (Don,  Prod.  194) ;  foliis  tripartitis,  segmeutis 
obovato-cuneatis  acutis  grosse  inciso-serratis,  involucri  parvi  foliis 
tiibns,  pedanculis  3-5  unifloris  di-trichotomisye,  involueelli  foliolis  par- 
vis,  acheniis  paucis  (1-3)  ovalibus  vel  orbieulatis  subobliquis  anguste 
alatis  stylo  brevi  recto  rostratis. — A.  rivularis,  JFaU.  Cat.  46921  nom 
Ham.  nee  aliar. 

Hab.  In  Himalaya  temperata :  Garhwal,  Str.  et  Wint.  No.  5  !  Nipal, 
Wall.!;  et  in  montibus  Khasia  prope  Nonkrim,  alt.  5000  ped.l 

Badix  ftisiformis,  perpendicularis.  CaulU  erectus,  g^abratus  vel  tcnuiter  pu- 
besoens.  Folia  longe  petiolata,  2-5  uncias  lata,  tripartita,  segmento  medio  trilobo 
lateralibuB  bilobis.  Seofi  valde  elongati,  1-3-pedales,  laxiflori,  involucris  pro  planta 
parvis.  Pedunculi  dichotomi  vel  imperfecte  umbellati  (fructiferi  elongati),  termi- 
Balis  exinvolnoellatus,  laterales  involacellnm  parvnm  l-S-folinm  gerentes,  simplices 
vel  nmbdlati.     TJmbellida  radii  panci.     Sepala  ^uncialia,  alba. 

Eemarkable  for  its  much  elongated  stems  and  scapes.  The  inflorescence  is  inter- 
mediate between  umbellate  and  cymose,  the  central  terminal  flower  being  usually 
distinct  and  solitary,  though  occasionally  all  the  peduncles  are  similarly  umbellate. 
In  the  latter  caae,  however,  the  central  flower  may  have  withered  or  been  abortive. 

5.  ADONZSy  L. 

Sepala  6-8.  Pettda  8-16,  fovea  nectarifera  nulla.  AcTtenia  plurima, 
angulosa,  ecaudata,  stylo  recto  vel  recurvo  apiculata. — Herba;  catdes- 
centeSy  foliis  muUifidU. 

This  genus  contains  two  very  natural  groups,  Adonia  and  Qmsoliffo,  each  of 
which  has  a  representative  in  the  Indian  Flora.  The  species  of  Adonia  are  annual, 
and  usoaHy  occur  in  corn-fields.  They  are  veiy  closely  allied  to  one  another,  if, 
indeed,  they  be  not  all  forms  of  one  or  at  most  two  very  variable  species.  The  sec- 
tion Contoligo  comprises  a  few  perennial-rooted  plants,  which  are  natives  of  moun- 
tainons  districts  of  south  Europe  and  temperate  Asia. 

1.  A.  sestiTalis  (L.  spec.  772);  annua,  caule  folioso,  petalis 
planis  expansis,  acheniis  angulatis  rugosis  stylo  subrecto  apiculatis  in 
spicam  oblongam  dispositis. — DC.  Syst.  i.  224,  Prod.  i.  24 ;  Ledeb.  Fl. 
Rou,  i.  %3;Jr.et  A.  Prod.  i.  3 ;  Boyle,  III.  53  ?  A.  Inglisii,  Boyle! 
lU.  58. 

E 
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Hab.  Inter  segetes  in  montibus  Indise  bor. :  Beluchistan,  Stocks/ 
Afghanistan,  Gyi^^/  Kashmir,  ^in^^^^m/  'KanaweTy  Bo^le/  etc. 
Sirmur  ad  Kotgarh,  Sir,  et  Wint.  / ;  et  in  montibus  Nilghiri,  Wi^JU^ 
sed  fide  el.  Munro  in  hortis  tantum. — (Fl.  Mai.-Jul.)  (p.  v.) 

Herba  erecta,  l-2-pedali8,  simplex  vel  anperne  nmoaa,  glabra  vel  teninter  pn- 
bescens.  Folia  1-8-unclalia,  pinnatim  decomposita,  segmentis  ang:oste  linearibns. 
Flares  ad  lamomm  apices  solitarii,  diametro  ^l^imaales,  coccmei,  petalis  baai 
atropnrpnreiB.  Sepa/a  petalis  ^  breviora.  Aehenia  late  OYalia,  angnlana,  supeme 
prope  apioem  tnberculata,  et  basi  dente  acoto  quasi  calcarata. 

The  Indian  plant  agrees  perfectly  with  Eoropean  and  Siberian  specimens.  The 
aehenia  vary  a  good  desl  in  shape,  and  do  not,  we  fear,  afford  good  ehaiacters,  thoDgh 
many  of  the  species  described  by  European  botanists  seem  to  have  no  other  distiii- 
marks.    The  broad  petals  and  globose  flowers  of  A.  autumnalis  senre  to 


listingmsh  the  typical  form  of  that  species  from  the  ordinary  state  of  J.  astivaiis, 
but  intermediate  forms  are  common.  Dr.  Royle's  description  seems  partly  taken 
from  A.  autumnalit,  of  which  we  have  seen  no  Indian  specimens,  those  in  Herb. 
Royle  being  A.  astivalis. 

2.  A«  Pyrenaica  (DC.  Prod.  i.  25) ;  radice  perenni,  foliis  radi- 
calibus  longe  petiolatis  multifidis  caulinis  snbsessilibus,  ramis  unifloris, 
acheniis  stylo  uncinatim  recurvo  apiculatis  in  capitulo  ovaU  vel  sub- 
globoso  dispositis. — Leless,  Ic,  sel,  i.  t.  21. 

Hab.  In  montibns  Kashmir,  JacquemontI  Winterbottoml  et  in  Tibet 
ocdd.  prov.  Gage,  Sir,  el  Wint. !  {TroUius,  No,  8.) — (Fl.  Jun.  Jul.) 
(v,  *.) 

DisTBiB.  In  mont.  Fyrenaeis  1  necnon  in  Apenninis  et  Hungaiia, 
DC. 

Radix  yalida,  fdsifonnis,  subhorizontalis,  coUo  sqnamis  magnis  membranaoeis 
vaginantibos  involnta.  Caules  e  collo  plures  Tel  solitarii,  ^l-^pedalis,  basi  plenimqne 
nudi,  sapeme  foliosi.  Folia  radicalia  longe  petiolata,  caulem  florifemm  ssepe  fere 
a^quantia,  cito  maroescentia,  decomposite  pinnatisecta,  segmentis  ultimis  angoste 
linearibus.  Flares  nuguscoli,  auiei.  Sepala  7-8,  obovata,  pallida.  Petala  12-15, 
obovato-cnneata,  obtnsa,  1-l^pollicaria,  sepalis  sabduplo  longiora.  Aehenia  magna, 
angnlata,  glabra,  in  capitnlom  densmn  aggi^gata. 

Oar  Indian  specimens  are  in  flower  only,  and  we  had  considered  them  at  one  time 
a  distinct  species.  A  more  careful  exsmination,  however,  has  shown  us  that  the 
characters  on  which  we  relied  are  of  no  value,  and  that  our  plant  is  in  no  way  dis- 
tinguishable from  that  of  Western  Europe.  A,  vemalie,  L.,  chiefly  differs  in  the 
absence  of  radical  leaves,  for  the  floral  characters  are  by  no  means  constant.  It  is 
very  remarkable  that  the  Himalayan  plant  should  be  the  same  as  that  of  Western 
Europe,  and  different  from  that  of  the  Caucasus  and  Siberia. 

6.  CAUUANTHEMUM,  G.  A.  Meyer. 

Sepala  5,  decidua.  Peiala  6-15,  ungue  fovea  nectarifera  impressa. 
Aehenia  subglobosa,  stylo  brevi  apiculata.  Semen  pendulum. — Herbse 
alpesires,  cauleacenles  vel  acaules,  radice  perennanle,  foliis  decompMiUi, 
floribus  albis. 

The  only  other  known  species  of  this  genus,  C.  rutafolium,  C.  A.  Meyer,  is  a 
native  of  the  alps  of  Europe  and  Siberia. 

1.  C.  pimpinelloides  (Eoyle!  111.  45);  acanlis,  foliis  bipinnati*- 
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aectis,  scapis  l-floris. — Ranunculus  pimpinelloides,  Bon  !  in  Boyle,  III. 
63.     C.  Gachemiricum,  Camb.f  in  Jacq,  Foy.  Bat,  p.  5.  t.  3. 

Hab.  In  montibus'  Himalaya  interioris,  alt.  9-13,000  ped. :  Kash- 
mir, Falconer,  Jacq  uemont/ JFinierboilomf  K&neiwer,  Boyle/  Kumaon, 
S&.eiWint./    Sikkim?— (Fl.  vere.)  («^- 1') 

Herba  posQIa,  2-4-ancialis,  glabra ;  radiee  fibrosa,  collo  sqnamis  involuto.  Folia 
saepins  longe  petiolatii,  bipinnatiBecta,  segmentis  rotimdatifl  bia  ternatim  sectis.  Scapi 
fotia  sequantes,  1-flori.  Floret  diametro  anciales.  Sepela  herbacea,  late  elliptica. 
Fetala  8-12,  sepalis  subtriplo  longiora,  6-8  lineas  longa,  oblongo-caneata,  retasa, 
fovea  parva.  Aehenia  o?alia,  utrinqae  obtosa,  viz  compressa,  rugosa,  8tylo  brevi 
apiculata. 

Our  specimeoB  from  Sikkim  are  anfortanately  so  imperfect  tbat  their  identity 
with  the  plant  of  the  Western  Himalaya  is  very  doabtfuL  They  are  in  fruit  only, 
and  have  larger  and  less  divided  leaf-segments,  bnt  are  not  otherwise  distinguish- 
able. 

Tribua  III.  Banunculea. 

Sepala  sstivatione  imbricata«  Petala  plana.  OarpeUa  monosperma, 
semine  erecto. — 'Eerhsd  foliie  aUemia. 

7.  OXYGRAPHZS,  Bunge. 

Sepala  6,  persistentia.  Petala  10-15,  fovea  nectarifera  impressa. 
Aehenia  in  capitulum  globosum  collecta,  membranacea,  stylo  subulato 
rostrata.  Semen  erectum. — Herbae  alpestres  acaulee,  radiee  perennante, 
foliis  integris,  floribus  aureis. 

Tliis  genus  is  remarkable  in  the  Order  for  its  persistent  sepals,  which  afford  a 
cmions  analogy  with  Nvphar.    The  only  known  species  are  those  described  below. 

1.  O*  glacialifl  (Bunge,  Enum.  Fl.  Alt.  35);  foliis  ovalibus  inte- 
genimis  crenatisve  obtusis. — Ledeb.  Fl.  Boss.  i.  47.  Ficaria  glacialis, 
Fuch.  in  DC.  Frod.  i.  305.  Banunculus  Kamtschaticus,  DO.  Prod,  i. 
43,>fe  Ledeb. 

Hab.   In  Himalayse  interioris  summis  alpibus:   Kumaon,  Sir.  ei 
WuU.l    Sikkim,  alt.  16-18,000  ped.  I— (Fl.  Jul.  Aug.)  {v.  v.) 
DisTBiB.  Sibiria  altaica  1  Davuria  I  Eamtschatka  ? 

Herba  acanlis,  1-4-nneialis,  glabra.  Radix  fibrosa.  Folia  crassiuscnia,  ^1^  nn- 
ciaa  longa,  -l^l  nnc  lata,  petiole  snbsequilongo,  basi  vaginante.  Seapus  solitarins, 
ereetns,  l-floms.  Sepala  late  dliptica,  obtnsa,  post  anthesin  ancta.  Fetala  1^15, 
angnste  oblonga,  4  Imeas  longa,  sepalis  duplo  longiora,  infra  foveam  callo  tians- 
▼enali  instmcta.  Aehenia  nnmerosa,  stylo  subulato  recto  terminata,  in  capitulum 
gjobosnm  coQecta. 

2.  0«  pQl]^etala  (H.f.  et  T.) ;  foliis  rotundato-subreniformibus 
crenato-lobatis.-— Banunculus  polypetalus,  Boyle!  III.  54.  t.  11./.  2. 
Callianthemum  Endlicheri,  JFalp.  Bep. 

Hab.  In  Himalaya  occidentali  interiori,  alt.  12-15,000  ped. :  Zan- 
skar!  Sirmur,  Boyle/  Kanawer,  Munro/  Kumaon,  Sir.  et  fFtnt./ — 
(Fl.  vere.)  {p.  v.) 

Herba  pusilla,  ccespitosa,  acanlis,  radicibus  fibrosis.    Fetioli  l-S-nncialcs.    Folia 


28  FLORA  INBICA.  IRonunaUaeeet, 

diametro  -l-l-imeialia,  baai  oordftta,  proftinde  cranato-lobata,  vel  triloba,  lobis  en- 
natis.  Seapi  2-4-aiieiale8,  debilea,  1-flori.  Flares  0.  gladaiit  sed  panllo  migorei, 
diametro  anciales.  Fetala  oblonga,  spatholata,  fo7ea  uectarifera  parva  ee^losa. 
Achenia  prioria. 

8.  CERATOCEPHAI.US9  Jf(0iicA. 

Sepala  6,  deddua.  Peiala  5,  fovea  nectarifera  impressa.  Aehema 
supra  reoeptaculum  spicata,  basi  utrinque  gibba,  apice  loDge  rostrata. 
Semen  erectum. — Herb®  annuce  acaulea,  floribas^r»9. 

A  genus  consiBting  of  oae  very  variable  apeciea,  wbich  is  a  native  of  the  Mediter- 
ranean region  of  Europe  and  the  correspcmding  clinuites  of  Asia.  As  a  genua  it  is  not 
sufficiently  distinct  firom  Banunculut,  with  which  it  is  connected  by  means  of  R. 
oxyapermtu,  Willd.,  and  R.  orientalit,  L.,  which  have  long-beaked  fruit.  When 
the  family  is  again  monographized  it  will  probably  be  reduced,  but  the  sections  of 
Ranunculus  wiU  at  the  same  time  require  a  thorough  revision. 

1.  Cfalcatus  (Pers.  Syn.  341).— 2X7.  Prod,  i.  86;  Leded.  FL 
Boss.  i.  26,  C.  Orthooeras,  DC,  Prod,  i.  26 ;  Deless,  Ic.  Select,  i,  i, 
23 ;  I^,  Ft,  Eoss,  i.  26.  Baounculua  falcatus,  L,  8p,  781 ;  Sckleckt, 
Anim,  Ran,  6. 

Hab.  In  graminosis  siccis  montium  Indis  boreali-oocidentalis :  Be- 
luchistan !  Afghanistan  1  Kashmir  1  Kishtwar  I — (FL  vere.)  (v.  9.) 

DiSTRiB.  Europa  austr. !  Asia  temperata ! 

Herba  pusiUa,  tenuiter  tomentosa  vel  rarius  glabra.  PetioU  sorsum  dilatati. 
Folia  tematisecta,  segmentis  linearibus  ssepe  bifidis,  interdum  pinnatiaecta.  Sa^ 
plures,  1-flori,  1-2-nnciales.  Flores  2-3  lineas  lati«  Sepala  5,  oblonga,  ^nrinovia. 
Peiala  cequilonga,  obovata,  trinervia,  flava,  fovea  nectarifera  minuta.  Aehenia  in 
spicam  oblongam  fere  uncialem  disposita,  rostro  recto  vel  falcato. 

We  have  examined  a  great  number  of  authentic  spedmena  of  the  two  spedea 
usually  diatinguished,  from  all  the  countries  in  which  they  occur,  and  find  the  shape 
and  size  of  the  beak  of  the  fruit  very  variable,  as  is  also  the  amount  of  development 
of  the  crest  on  its  dorsum.  We  have,  therefore,  no  hesitation  in  adopting  Scalech- 
tendaVs  opinion,  and  uniting  the  two  supposed  species.  All  the  forms  occur  in  In- 
dian specimens,  and  it  is  not  uncommon  to  find  on  the  same  individual  both  glabrous 
and  hairy  spikes. 

9.  RANUNCULUS,  L. 

Sepala  3-5,  deddua.  Peiala  6-15,  basi  fovea  neotarifera  impresaa. 
Aehenia  in  spicam  vel  capitulum  collecta,  stylo  brevi  apiculata.  Semen 
erectum. — Herbae  annua  vel  perennes,  sapius  cauleaeentes^  floribus  al6U 
veljlavis, 

lluB  very  large  genua  has  representatives  in  all  parts  of  the  globe.  The  tropical 
species  are  very  few,  and  chiefly  marsh-pUnta ;  but  in  all  parts  of  the  temperate 
zone,  and  at  considerable  elevations  in  tne  torrid  zone,  its  spedes  are  numerous, 
some  growing  in  water  or  in  nuirshy  places,  others  in  pastures  or  in  woods,  while 
many  of  the  smaller  kinds  are  found  to  extend  into  the  arctic  zone,  or  to  rise  on  the 
mountains  to  the  uppermost  limits  of  vegetation.  Being  in  general  widely  diffiised, 
and  capable  of  existing  imder  very  different  circumstances,  the  species  are  extremely 
variable,  and  in  consequence  very  difficult  of  determination  and  definition ;  the  shape 
of  the  leaves  in  particular  varies  much.     In  the  great  majority  the  leaves  are  pal- 
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matdy  diTided  into  lobes,  and  the  amoont  of  division  seems  (as  was  long  ago  pointed 
oat  by  Seringe)  to  rwrj  indefinitely.  To  suck  an  extent,  indeed,  does  the  vsriation 
extend,  that  occasionally  species  very  dissimilar  in  frnit  are  in  a  flowering  state  abso- 
lutely ondistingnishable.  This  tendency  to  mntability  of  form  is  onfortonately  not 
confined  to  the  leaves,  but  extends  to  the  size  and  degree  of  bn^nching  of  the  stem, 
to  the  size  of  the  flowers,  to  the  shape  of  the  head  of  frnit  and  of  the  individual  car- 
pels,  and  to  the  amoont  of  pubescence ;  and  in  consequence  the  genus  is  in  a  state  of 
complete  chaos,  the  descriptions  given  in  books  being  quite  insufficient  for  the  deter- 
mination of  the  species.  Very  finequently  the  diagnoses  of  the  same  plant  given  by 
different  authors  are  quite  irreconcilable,  and  the  most  different  species  are  occasionally 
fonnd  in  herbaria  under  the  same  name.  A  careful  examination  of  extensive  suites  of 
specimens  firom  all  parts  of  the  world  has  convinced  us  that  no  single  character,  except 
^e  colour  of  the  flowers,  is  to  be  relied  upon  absolutely.  The  shape  of  the  leaves  is 
the  least  constant  of  all,  and  in  four-fifths  of  the  genua  is  undefinaole  in  words;  and 
even  the  shape  of  the  style  or  beak  of  the  achenia,  which  seems  to  be  mainly  relied 
on  as  a  character,  wOl,  unless  used  with  great  caution,  lead  to  very  erroneous  con- 
clusions, as  straight  and  curved  styles  may  be  seen  on  the  same  specimen,  frequently 
even  in  the  same  capitulum.  Nothing  is  more  common  than  to  find  in  botanical 
works  that  a  newly-described  species  is  "  facile  distinctua"  by  a  certain  character, 
which,  if  an  extensive  series  of  specimens  be  examined,  will  be  found  to  be  no 
efaaracter  at  all.  At  the  same  time  we  seek  in  vain  in  such  works  for  any  recog- 
nition of  the  great  amount  of  variation  to  which  the  different  organs  are  subject, 
though  the  fact  must  be  funiliar  to  all  careful  observers  of  nature.  And  yet  with 
this  masa  of  ill-assorted  descriptions  in  books,  new  species  are  almost  daily  being 
added  to  the  list,  not  a  few  being  described  without  a  knowledge  of  the  ripe  firuit. 
We  believe  that  no  greater  boon  could  be  conferred  upon  science  than  a  careful  series 
of  observations  on  the  amount  of  variation  to  which  cultivated  specimens  of  any  com- 
mon Bamunculut  are  liable  during  a  series  of  years. 

Sect.  1.  Batrachium,  DC. — CarpeUa  transverse  rugosa.    FloreB 
albi,  petalorum  uDgue  flavo. 

1.  IL  aqaatilUl  (L.  Sp.  781)  ;  fluitans,  foliis  submersis  capillaceo- 
multifidis,  emersis  (dum  adsunt)  rotundato-reniformibus. — DC.  Prod. 
i.  26 ;  Don,  m  BayUy  III.  54 ;  SchUcht  Anim,  Ran.  7 ;  Ledeb.  Fl.  R099. 
L  37 ;  Torrey  et  Oray^  Fl.  N,  Am.  i.  16.  E.  divaricatus  et  fluitans, 
Ledeb.  I.  c.  £.  peuoedanifolius,  All. ;  Scklecht.  Anim.  I.  c.  R.  Fantothrix 
et  flaviatilis,  Auct. 

Hab.  Belnchistan  I  Afghanistan  I  Kashmir !  Ladak  usque  ad  14,500 
ped.  alt.  I  Paiqab  Himalaya,  Jacguemont/  Kumaon,  alt.  5-12,000  ped.l 
in  Tibetia  Sikkimensi,  alt.  17,000  ped.!;  in  India  calida  rarissima: 
ad  Saharunpur  in  planitie  Gbmgetica  superiore,  Boyle/ — (Fl.  per  totam 
sestatem.)  (v.  v.) 

DiSTRiB.  Europa  1  usque  ad  Islandiam  I  Asia  temperata  usque  ad 
Chiuam  I  Tasmania !  Abyssinia  I  Algeria  I  Teneriffa  1  America  borealia 
temperata  usque  ad  mare  arcticum  1 

Herha  aquatilis,  in  lacnbus  et  aquis  lente  fluentibus  fluitans,  radidbns  fibrosis, 
Caule*  ssepius  elongati,  graciles.  Foiia  tubmerta  petiolata,  rariusve  sessilia,  1-8 
poUices  looga,  circumscriptione  rotundata,  dissecta,  segmeotis  capillaccis ;  emerta  (in 
spedminibus  Indicia  adhnc  non  observata)  rotundato-reniformia,  inciso-crenata,  tri- 
loba vel  tripartita.  Fedunculi  oppositifolii,  1-flori.  Floret  magnitndine  valde  varii, 
diametro  ^1^-pollicares.  Aehemia  in  capitulum  globosum  coUecta,  ovali-oblonga, 
vix  compressa. 
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The  Indiaii  foims,  so  fiur  w  hitherto  obaerreS,  bdong  to  the  fltate  called  PtmUh 
tirix,  in  which  the  leaves  are  all  snbmerged  and  divided  into  capillary  segments,  but 
not  so  mneh  elongated  as  in  £.  pemcedaaufoHms,  A3L,  which  Sdilechtendal  considers 
the  only  distinct  species.  This  plant  is  not  vecy  common  in  India,  lakes  and  trsn- 
qoiUy  flowing  streams  being  of  rare  occorrence  in  the  exterior  Himalaya,  though  fre- 
qoent  in  the  inner  parts  of  the  cham  and  in  Tibet,  where,  according^,  onr  plant  is  veiy 
generally  diffused.  In  the  plains  it  is  ccmfined  to  the  extreme  noitii,  where  it  will 
probably  be  fonnd  skirting  the  base  of  the  Himalaya  in  all  parts  of  the  Paigab.  It  is 
usual  to  divide  this  species  into  several,  diaracterixed  by  the  absence  or  presence  of 
the  reniform  leaves,  and  by  variations  in  the  siie  and  shape  of  the  mnltifid  ones,  ss 
well  as  by  the  hairiness  or  smoothness  of  the  plant  and  carpels ;  bnt  we  quite  agree 
with  Scringe,  that  all  these  forms  are  states  of  one  very  variable  spedes,  to  which 
we  are  quite  willing,  with  that  very  accurate  observer,  to  unite  R.  hederacemi  and 
R.  iriptuHiut. 

Sect.  2.  Hecatonia,  DC. — CarpeUa  Isevia  vel  minate  punctulata. 
Flores  (in  Indicis)  flan. 

$  1.  Folia  {radicalia  9altem)  indivUa  (m  C.  pulchello  Merdum  tri' 

Ma). 

2.  R«  Ungaa  (L.  Sp.  773) ;  foliis  basi  semiamplexicaulibus  Lui- 
oeolatis,  floribus  magnis  5-petalis. — DC,  Syst,  i.  246,  Prod,  i.  32; 
Hook.  FL  Lond,  L  171 ;  Leda.  Fl.  Boss.  i.  31 ;  Ibrrey  et  Gray,  Fl.  N. 
Am.  i.  16. 

Hab.  Id  aquosis  Kasbmir,  JacquemontI — (o.  «.) 
DiSTBiB.  Europa;  Asia  temp.!  America  temp.! 

Herba  erecta,  2-4-pedalis,  perennis,  glabra  vd  adpresse  pubesoens.  Fblia  line- 
ari-lanceolata,  4-8  pou.  longa,  nervosa,  int^ra  vd  remote  dentieulata,  inferion  la- 
mina abortiva  ad  vaginas  amplexicanles  reducta.  FUtres  diam.  bipoUicares.  Sepala 
orbicubria,  margine  membranaoea,  puberula.  Jckenia  suboompreasa,  glabra,  rostro 
rectiuscnlo. 

3.  R.  reniformis  (Wall.  Cat.  4709!);  caule  erecto,  foliis  late 
ovatis  orbicularibusve  basi  oordatis  vel  truncatis  grosse  dentatis,  petalis 
12-15  obovatU.— »^.  ei  A.  Prod.  i.  3 ;  Wighi!  lU.  i.  6.  t.  2,  /c.  L  75. 

Hab.  In  montibus  Peainsulffi  aostialis  altioribus  1 — (p.  s.) 

Herba  erects,  spithamsea  vd  l~2-pedalis,  ramosa,  pluriflora,  pilis  laxis  perce  se- 
tosa.  BAuama  horizontale.  Folia  radiceUia  crassa,  sparse  setosa  vd  glabra,  fonna 
varia,  obtusa,  diametro  1-S-pollicaria.  FoUa  caulina  pauca,  infimum  lanceolatnm 
serratnm  in  petiolnm  attenuatum,  superion  linearia  minuta.  Floret  diametro  fan 
uncisles.  Aehema  in  capitalmn  ^obosum  coUecta,  ovali-oblonga,  tumida,  stylo  recto 
abrupte  apiculata. 

4.  R.  sagittifoliiui  (Hook.  Ic.  Plant.  1. 173!) ;  caule  erecto,  foliis 
oblongis  oordato-sagittatis  crenatis,  petalis  5  fere,  orbiculaiibos. — ^B. 
hastatos,  Walker ,  ex  WtgJU^  III.  i.  5. 

Hab.  In  Zeylanise  montibus,  alt.  6-8000  ped..  Walker!  Gardner! 

Herba  e  rhizomate  horizontali  erecta,  1'2-pedalis.  CauUi  glaber,  supeme  pani- 
cnlatus.  Feiioli  laxe  pilosi.  FoUa  radicalia  1-8  nneias  longa,  ^1^  lata,  obtusa 
(rariusve  acuta),  sagittata,  anriculis  rotundatis ;  eauUna  oUonga  lanoeolatavey  inctso- 
serrata  vel  pinnatifids ;  suprema  lineari-oblonga.  Floret  diam.  poUicares.  Ackenia 
prioris. 

Chiefly  distinguished  from  the  last  by  the  number  of  petals,  for  the  leaves  are  pro- 
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bablj  Tery  variable  in  both.  jS.  Javaniais,  BL  (Hook,  in  Lond.  Jonrn.  Bot.  vii. 
1. 1^,  ia  cloeely  allied  to  both,  but  ia  more  glabrooa  than  either,  ivith  procumbent  or 
aannentoae  sterna,  and  leaf-oppoaed,  one-flowered  pedicels.  The  acheoia  are  the  same 
in  an  three. 

5.  R.  polclielkui  (G.  A.  Meyer,  in  Led.  Fl.  Alt.  ii.  383) ;  caule 
erecto,  foliis  radicalibus  ovali-oblongis  indivisis  vel  ad  medium  usque 
tnlobis. — Ledeb,  Ic.  Alt.  L  111  I  Fl,  Boss.  i.  38.  E.  longieaulis,  O.  A. 
Meyer y  l.c;  Ledeb,  Ic,  Alt,  ^.117.  B.  salsuginosus,  fTall.  Cat,  4708! 
non  Fall.  E.  flammula,  Don/  in  Boyle  III,  58.  R.  membranaceus, 
Boyle/  III.  58.  E.  nephelogenes,  Edgev>,/  in  Linn.  Tr.  xx.  28.  Ea- 
nuncttluB,  No,  18,  19,  Sir,  et  Wild,  Herb,/ 

Hab.  Afghanistan,  Grif./  in  Tibet  occ.  alt.  10-18,000  ped.,  ubique 
TulgatissimusI ;  Kanawer  1  et  in  Sikkim  int.  alt.  14-18,000  pied.  1 — {p.  o.) 

DisTKiB.  Sibina  altaica  1  et  Baikalensis  1  Mongolia  Chinensis ! 

Herha  erecta,  simplex  vel  sspius  paroe  ramosa,  1-12-nncialis,  ramit  elongatia 
subaphjllis  apioe  l-floris.  Folia  radicalia  lanceolata,  oblonga  vel  late  ovalia,  obtosa 
▼d  aenta,  nenroaa,  inditrisa  vel  grosae  dentata  yd  ad  mediam  usque  S-7-loba,  lobia 
oUongia  baai  non  angnstatiB;  eaulina  inferiora  petiolata,  lanceolata,  indivisa  vd  tri- 
fida,  9uprema  sesailia,  linearia  vd  trisecta.  Fedunemli  dongati,  sulcati,  pnbesoentes. 
Floret  solitarii,  diametro  i-poUicarea.  Sepala  patentia,  dliptica,  membranaoea,  dorso 
ptiloaa  pnberulaye,  apioe  ssepe  nigricantia.  Fetala  late  obovata,  sepalis  dimid^o  lon- 
giora.  Achenia  in  capitulum  ovde  vel  oblongum  oollecta,  numerosa,  parva,  glabra, 
oiralia,  yix  compresaa,  stylo  snbrecto  compresao  fere  nquilongo  apicdata. 

Fhmta  polymorpha:  yaiiat — 1.  simplex  yd  famosa;  2.  foliis  omnibus  indiyisis, 
▼d  radicalibus  inoiyisis  canlinis  triiidis  vd  trisectis,  yd  foliis  omnibus  trifidis ;  8. 
gpUbra  yd  pabesoens,  interdum  adpresse  serioea.  Hee  formse  nt  yaiietatea  non  dis- 
tingnendn,  qonm  fomus  innumeras  intermedise  oocunmnt.  In  forma  serioea  (22. 
mewiiramMeetu,  Boyle)  ^dia  radicalia  interdum  glaberrima  sunt,  omnino  ut  in  planta 
"typiea. 

6.  R*  lobatas  (Jacquem.  mss.  Camb.l  in  Jacq.  Voy.  Bot.  p.  5. 
1. 1 B) ;  caule  diffiiso  non  stolonifero,  foliis  radicalibus  rotundatis  cre- 
nato-lobatis. — E.  salsuginosus,  Don/  in  Boyle  111,  53. 

Hab.  In  Himalayse  interioris  alpibus,  alt.  12-16,000  ped.:  Zanskarl 
Ladak!  Piti!  Kanawer  I  HundesI  Eumaonl  Sikkim  1 — (v,  v.) 

Herba  2-^-poIlicaris,  glabra  yd  pnbemla,  1-pandflora.  FoUa  radiealia  ^1-pol- 
Bearia,  rotondata  yd  rmiformia,  ooriacea,  bad  eordata  yd  euneata,  apioe  obtnsa,  cre- 
naio-dentata ;  eaulina  tridentata,  siepe  fasdcdata.  Floret  {-}  poll.  diam.  Sepala 
oyalia.  Fetala  duplo  longiora,  lata  oboyata,  emarginata  yd  rotundata.  Aehema  in 
eapitdum  oyatum  eollecta,  oboyata  yd  sabglobosa,  yix  oompressa,  stylo  longo  recto 
apicnlata. 

Intermediate  between  JS.  Cymhalarim  and  J2.  jmlehtUmt,  bat  diflering  from  both 
in  habit  and  in  its  large  flowers. 

• 

7.  R«  OpnbalarisD  (Pursh,  Fl.  Bor.  Am.  ii.  892);  stoloniferus, 
foliis  rotundatis  vel  oblongis  varie  lobatis,  scapis  1-paucifloris. — DG. 
Prod,  i.  38 ;  Sehleckt,  Anim,  22 ;  Ledeb,  Fl,  Boes,  i.  84 ;  Hook,  Fl. 
Bor,  Am.  i.  11 ;  Torrey  et  Oray^  FL  Bor,  Am.  i.  17.  E.  salsuginosus, 
FaU.;  DC.  Frod.  i.  83 ;  Schlecht.  Anim.  22.  E.  plantaginifolius,-af«rr.  ; 
Ledeb.  Fl.  Boss,  i.  33.  E.  halophilus,  Schlechtj  Anim.  28.  t.  iv./.  1 .  E. 
tridentatus,  H,  B.  K. 
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a.  major,  foliis  orbicularibas  inciso-crenatis,  acheniis  longioribos  in 
capitulam  oblongiim  coUectis. 

ft.  alpinus  (Hook.);  minor,  foliis  ellipticis  vel  oblongis  apioe  triden- 
tatis,  acheniis  latioribus  brevioribus  in  capitulum  globosnm  collectis. 

Hab.  In  Tibet  occ.  ubique,  inter  Iskardo,  alt.  7000  ped.l  et  HundesI 
(a.  rarior,  in  paludosis  10-12,000  ped.;  p.  vulgatissimus,  usque  ad 
17,000  ped.  alt.  adscendens)  et  in  Sikkim  interioris  alpibus,  alt.  11,500- 
14,000  ped.l — (t7.  V.) 

DisTBiB.  Sibiria!  Persia  1  America  bor.  in  planitie  a  Novo  Eboraco 
in  montibus  a  Mexico  usque  ad  mare  arcticuml  in  Americse  austr.  tem- 
peratse  et  tropicse  alpibus! 

Herba  parva  (ssepe  posilla),  stolonifera,  ad  nodos  radicans  et  foliosa.  FoUd  fonna 
valde  varia,  orbicolaria  eUiptica  vel  oblonga,  regulariter  iuciso-crenata,  rel  apioe  tan- 
turn  triloba,  bad  lotandata  vel  cordata,  ^1  poll,  longa.  Scajn  folia  fcquantes  vel 
longioree,  1-6-  (vel  rarissime  12-)  unciales,  1-paaciflori,  apbrlli,  vel  ad  ramiiicatioiiei 
bracteas  lineares  incisasve  gerentes.  Floret  ^^-undales,  na?idi.  Sepala  5,  ovalia, 
patentia  yd  refleza,  membranacea,  suboolorata.  Petala  5-8,  anguste  obovata.  Ache- 
nia  nnmeroaa,  obovata,  compressa,  dorso  gibboea,  stylo  brevi  uncinato  yel  recto  ^iea- 
lata,  atrinque  longitodinaliter  tricostata. 

This,  though  a  very  variable  plant  in  form  of  leaf  and  in  dze,  is  well  characterixed 
bj  the  longitudinally  ribbed  fimit.  It  is  extremely  widely  difibsed,  and  as  all  the 
forms  have  a  wide  extension,  there  can,  we  thinx,  be  no  donbt,  notwithstanding 
slight  differences  in  the  shape  of  the  leaves  and  firuit,  that  only  one  spedes  exists. 

f  2.  Folia  omnia  secta,  caulit  radicatu,    (B.  difPusus,  DC,  in  qno 
caulis  ad  nodos  radicans  cum  affinibus,  in  §  4  quaerendus.) 

8.  R«  radicans  (C.  A.  Meyer  in  Ledeb.  Fl.  Alt.  ii.  316) ;  pro- 
stratus,  radicans,  foliis  reniformibus  3-5-lobi8,  floribus  oppositifoliis, 
acheniis  numerosis  subglobosis. — Ledeb.  Ic.  AU,  ^.116,  Fl.  Most.  i.  84. 
R.  natans,  C,  A.  Mey.  in  Led,  Ic.  Alt.  L  114,  et  Fl.  Boss.  i.  34. 

Hab.  In  Tibet  ocddentali  alpino :  Ladak  14-16,000  ped.,  H.  Stra- 
ckey ;  Hundes,  Str.  et  Wwt.I — (r.  v.) 
DiSTRiB.  Sibiria,  Leddt.l 

Herba  prostrata,  ^bra,  in  palndosis  radicans,  et  radices  plorimas  albas  fibrilloeas 
emittens,  interdum  floitans.  Folia  ad  nodos  in  ramnlo  abbreviato  axillari  id.iira,  re- 
niformia,  pollicaria,  3-5-loba  vel  8-5-fida,  lobis  rotundatis  vel  crenatis.  Floret  parvi, 
diametro  -^unciales,  oppositifolii  vel  snbterminales,  longe  pedicellati.  Sepala  reflexa. 
Petala  late  obovata,  fere  rotondata,  sepalis  vix  longiora.  Achema  plurima,  parva,  in 
capitulam  fere  -^-unciale  globosnm  coUecta,  vix  compressa,  stylo  brsvissimo  miicro- 
nata. 

The  two  species  distinguished  by  Meyer  and  Ledebour  differ  in  nothing  but  the 
degree  of  division  of  the  leaves. 

9.  R.  hyperboreuB  (Rottb.  Act.  Hafn.  x.  458.  t.  4.  f.  16) ;  pu- 

sillus,  stoloniferus  vel  erectus,  foliis  3-5-fidis,  floribus  solitariis,  acheniis 
numerosis  parvis  subglobosis. — DC.  Prod.  i.  35 ;  Ledeb.  FL  Rosb.  i.  35 ; 
Torr.  et  Gray,  Fl.  N.  Am.  i.  20.  B.  pygmseus,  WaU.  Fl.  Lapp.  167. 
t.  8./.  1 ;  DC.  Prod.  i.  35  ;  Ledeb.  Fl.  Boss.  i.  36 ;  Torrey  et  Gray,  I.  e. 
Uab.  In  summis  alpibus :  Ladak,  H.  Strachey!  Kanawer,  Jacque- 
monti  et  Sikkim,  alt.  15-17,000  ped.!— (t?.  v.) 


RaHHneitlM9.]  FLORA    INDICA.  33 

DisTSiB.  Enropa !  Asia  1  et  America  arctica  1 

^  ITeria  piuilla,  erecta  vel  longe  stolonifera  et  ad  nodos  radicans.  Folia  radiea/ia 
circumscriptione  orbicolaria,  diam.  2-5  lin.,  3-5-fida  vel  -partita,  lobis  oblongis  vel  cu- 
neatis  sspius  integris.  Cauht  l-2-poliicare8,  folia  1-2  sessilia  triloba  vel  tripartita 
gerentes.  Flore$  solitarii,  2-3  lineaa  diam.  Sepala  reflexa.  Petala  sepalia  paullo 
longiora,  obovata.  Ackenia  la  capitolum  parviim  globosani  oollMta,  late  ovalia  vel  i'ere 
globosa,  vix  oompressa,  stylo  brevi  recto  vel  reilexo  apiciilata, 

Ledebour  admita  two  varieties  of  JB.  kyperboretu,  differing  in  tbe  straight  or  hooked 
style ;  aad  R.  pypfiama  only  diflers  from  the  latter  in  the  want  of  stolones.  In  Sik- 
kun  both  the  erect  and  the  stoloniferoos  states  occur,  and  specimens  from  that  pro- 
▼inee  are  identical  in  eveiy  respect  with  those  of  northern  £urope.  The  heads  of 
fruit  of  this  species  are  a  good  deal  like  those  of  R.  radicanSy  but  smaller. 

§  3.  Folia  secta^  eaulis  erectus;  acHenia  ovalia,  subcompressa,  laie- 
riiua  eonwxii.  (U.  pulchellua,  C.  J.  Meyer,  foliis  trifidis  vel  in- 
tegris,  in  $  1  quaerendus.) 

10.  R.  Chserophylloi  (L.  Sp.  780);  foliis  trisectis,  lobis  ple- 
nimque  linearibus,  scapo  uni-  vel  paucifloro,  acheniis  in  spicam  ob- 
loDgam  dispositis. — DC.  Prod,  i.  27. 

fi ;  foliis  primordialibus  integris  late  ovalibus  grosse  dentatis. 
Hab.  /9.  In  Himalayse  maxinie  occidentalis  inontibus :   Balti,  alt. 
1 2,000  ped.,  Winierboitomf 

DisT&ifi.  Europe  australis  1  Asia  Minor  1  Persia  1 

Hierba  erecta,  6-12»pollicaris,  subvilloaa,  radice  bolbosa  iSbros  crassos  emittente. 
FoUa  radiealia  1-8-nncialia,  trisecta,  segmentis  tripartitis  et  varie  incisis,  lobis  line- 
aribus ;  caulina  pauca,  tripartita  vel  linearia.  Floret  flavi,  poUicares.  Sepala  ob- 
longa,  patentia.  Petala  duplo  longiora,  late  obovata.  Jehenia  numerosa,  ovalia, 
oompressa,  in  stylom  longum  rectnm  senaim  attennata. 

11.  R«  campitosiiJi  (Wall.  Cat.  47011);  foliis  radicalibus  reni- 
formibas  pedatim  multipartitis,  sepalis  patentibus,  acbeniis  in  capitu- 
lum  oblongom  dispositis  subglobosis. — B.  pedatifidus,  Ledeb,  Fl.  Boss, 
i.  732 ;  non  SmUh  in  Rees*  CycL 

Hab.  In  Tibetia  occidentali,  et  in  alpibus  Himalayse  interioris,  alt. 
11-1 6,000 ped.:  Nubral  Ladakl  Zanskar!  Knuawer!  Kumaon!  Nipal! 
Sikkim !— (PL  Jun.-Aug.)  (».  v,) 

D13TRIB.  Asia  et  America  temperata  et  arctica ! 

Herba  erecta  vel  diffiiaa,  pilosa,  oanle  ramoso  d-18-pollicari.  Folia  radiealia 
rotondata  vel  reniformia,  diam.  -^-l  poll,  pedatim  7-niuUifida  vel  -partita,  segmentis 
rotandatis  oblongis  vel  linearibus;  eaulina  sabsessilia,  inferiora  pedatim  multipar- 
tita, superiora  5--8-partita,  segmentis  omniiun  linearibos.  Caule*  siepe  plnres,  ra- 
mom,  graeiles,  ramis  elongatis  folia  1-2  parva  gerentibus,  apice  1  -floris.  Flores  \^' 
poUicares.  Sepala  elliptica,  serioeo-pilosa.  Fetala  oblonga  vel  obovata.  Achenia 
nvmeroaa,  parva,  ovali-snbglobosa,  vix  compreasa,  stylo  recto  apiculata,  glabra. 

This  elegant  species  agrees  so  well  with  the  description  of  R,  amcentUt  Ledeb., 
which  is  universally  considered  to  be  the  Siberian  form  of  R,  nffinitt  R.  Br.,  that  it 
M  difficult  to  consider  it  different,  especially  as  there  are  specimens  referred  by  bota- 
nists to  that  species,  not  only  of  Siberian  origin,  but  also  from  arctic  America,  which 
are  nndistingulshable  from  the  Indian  plant  described  above.  R,  Dakuricue,  Turcx. 
mM.  (which  is  quoted  by  Ledebour  as  a  synonym  of  his  R.  pedatijidm),  is  certainly 
the  same  as  the  Indian  plant,  if  the  specimen  in  the  Hookeriau  Herbarium  may  be 
relied  upon  as  authentic ;  and  it  differs  from  the  usual  Siberian  states  of  R,  t^nit 
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chiefly  in  the  very  small  glabrous  achenia,  which  are  exactly  the  same  as  those  of  12. 
jpulcAeflus,  to  which  plant  the  present  bears  a  striking  resemblance  in  general  habit, 
notwithstanding  the  great  difference  in  the  shape  of  the  leaves.  We  retain  it  as  dis- 
tinct from  R,  i^nig,  not  only  on  account  of  a  certain  difference  of  habit,  bat  bccaose, 
if  united  to  it,  it  will  be  necessary  to  reduce  the  next  species  also.  We  have  ascer- 
tained, by  an  inspection  of  the  original  specimens,  that  R,  pedati/ldttf  of  Smith  is 
the  same  as  R.  anusnus,  Ledeb. 

12.  R.  hirtelluji  (Boyle!  HI.  53) ;  foliis  radicalibus  leniformibas 
3-partitia  vel  segmentis  lateralibus  ad  basin  fere  fissis  pedatim  5-par- 
titis,  sepalis  adpressis,  acheniis  in  capitulom  ovatum  vel  oblongum  col- 
lectis  obovatia  compressis  utrinque  convexis. — B.  Isetus,  fFall,  Cat. 
4702  C.  ex  parte,  £..  attenuatus,  R.  nervosus,  et  R.  Choorensis,  Boyle! 
Ill,  53. 

Hab.  In  Sylvia  umbrosis  Himalayas  occiden talis  temperatse,  alt.  7- 
12,000  ped.:  a  Kashmir  ad  Kumaon :  et  in  pratis  subalpinis  et  alpinis 
usque  ad  14,000  ped.  Forma  parviflora  latifolia  in  Himalaya  exteriori 
vulgaris,  angustifolia  in  sylvis  interioribus,  humilis  foliis  multifidis  in 
alpibus. — (Fl.  per  totam  aestatem.)  (r.  v.) 

Herba  perennis,  pluricaulis,  adpresse  pubesoens  vel  glabrescens,  radioe  fibrilloea. 
Caules  e  collo  plures,  ^l|-pedales,  seepius  elongati,  basi  nudi,  apioe  ramosi.  Folia 
radicalia  ssepe  longe  petiolata,  circumscriptione  rotundata  vel  renifonnia,  tenuia, 
nervosa,  pilis  sericeis  adpressis  utrinque  vestita,  rarius  glabrescentia,  diametro  1-3- 
pollicaria,  ad  basin  fere  tripartita,  segmentis  lateralibus  bilobis  oblique  ovalibus,  ter- 
minali  late  cuneato-trilobo,  omnibus  argute  indso-dentatis ;  sen  pedatim  5-partita, 
lobis  oblongis  indivisis,  apice  tridentatis  vel  acute  palmatim  inciso-multifidis.  Foliu 
caulina  palmatim  3-5 -partita,  segmentis  cuneatis  trifidis  vel  tridentatis  1-l^pdQi- 
caribus.  Flores  |-|-polUcares,  in  spec,  alpinis  majusculi.  Sepala  ovalia,  adpressa, 
pilosa.  Petala  obovata,  sepalis  duplo  longiora.  Achenia  in  capitulum  ovale  coUecta, 
obovata,  subcompressa,  immarginata,  rugosula,  dense  pilosa  vel  glabra. 

Variat — 1.  grandiflorus  et  parviflorus ;  2.  foliorum  lobis  integris,  inciso-dentatis  vel 
palmatim  partitis;  3.  acheniis  tomentosis  vel  glaberrimis;  4.  caulibus  elongatis 
erectis  multifloris,  vel  abbreviatis  diffusis  l-paudfloris. 

After  a  careful  comparison  of  very  extensive  suites  of  specimens  of  the  numerous 
forms  which  we  have  here  united  under  one  name,  with  previously-described  Euro- 
pean species,  we  have  been  unable  to  identify  our  plant  with  any,  though  certain 
states  of  this  very  variable  plant  certainly  approach  very  near  to  some  forms  of 
both  R.  auricomtu  and  R,  afinis.  That  the  hairy  and  glabrous  fruited  states  of  the 
Indian  plant  belong  to  one  species  we  do  not  in  the  least  doubt,  these  variationa 
bearing  no  definite  relation  to  the  differences  in  the  shape  of  the  leaves.  We  believe 
therefore  that  all  the  forms  which  occur  in  the  wooded  region  of  the  Himalaya  are 
referable  to  one  very  variable  species.  With  regard  to  the  alpine  forms  we  are  less 
certain,  as  our  specimens,  though  numerous,  are  destitute  of  good  fruit,  without 
which  it  is  impossible  satisfactorily  to  determine  the  afiSnities  in  this  very  difficult 
genus. 

13.  R.  anricomiu  (L.  Sp.  775) ;  foliis  radicalibus  rotundato-re- 
niformibus  vel  tripartitis  crenatis,  caulinis  digitatim  partitis,  segmentis 
linearibus  integris  vel  inciso-serratis,  acheniis  velutinis  in  capitulum  glo- 
bosum  collectis  orbicularibus  subcompressis  anguste  marginatis  stylo 
uncinato  apiculatis. — DC.  SysL  i.  266,  Prod,  i,  34 ;  Ledebour,  Fl.  Ems. 
i.  38  ;  Torrey  et  Gray,  Fl.  N,  Am,  i.  17.  R.  cassubicus,  L.;  DC,  SyU. 
et  Prod.  I.  c;  Ledeb.  I.  c. 

Hab.  In  montibus  Afghanistan,  Griffith!  (ex  spec,  imperfect.) 
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DisTRiB.  Europa  omnis!  Asia  temperata!  GroBnlandia. 

Herha  erecta,  ramosa,  ^l-peda1is,  glabra  vel  pubernla,  multiflora.  Tolia  radicalia 
plemmqae  indivisa  inciso-crenata,  rarios  tripartita,  interdam  abortira. 

We  hare  introduced  this  species  into  our  list  on  the  authority  of  some  yery  im- 
perfect specimens  collected  by  Mr.  Griffith  in  Afghanistan.  We  have  done  so 
mainly  for  the  purpose  of  calling  the  attention  of  travellers  in  the  Himalaya  to  this 
species,  in  order  that  they  may  institute  a  search  for  it  in  the  woods  of  the  temperate 
region  of  these  mountains  in  early  spring.  It  is  our  impression,  from  a  survey  of 
numerous  specimens  of  this  and  closdy  allied  species,  that  R.  pedaiifidus  or  afinis^ 
and  all  its  forms,  as  well  as  R.  aioriitnu,  of  America,  arc  only  varieties  of  R.  aurieo- 
mtu,  and  that  R.  polyrAiau,  Stev.,  is  the  alpine  state  of  the  same  plant.  R.  montanus, 
L.,  seems  a  very  imperfectly-deiined  plant,  consisting  of  the  dwarf  states  of  R.  acris  and 
bulbotus,  and  occasionally  also  of  R,  auri^omiu.  The  main  distinctions  between  R. 
auricomiu  and  R.  kirielitu  are  the  undivided  radical  leaves,  the  large  size  of  the 
achenia  of  the  former,  and  their  forming  a  globose  capitulum  \  and  an  examination  of 
the  degree  of  variation  of  the  Indian  species  in  these  points  would  probably  throw 
much  light  on  a  very  difficult  question. 

14.  R«  nivaliji  (L.  Sp.  778) ;  caulibus  1-floris,  foliis  radicahbus  re- . 
niformibus  5-7-partitis,  caulinis  sessilibus  3-5-partitis,  sepalis  ellipticis 
doreo  dense  fusco-villosis. — DC.  Syst,  i.  273,  Prod,  i.  35 ;  R,  Br.  in 
Farry'%  \8t  Voy,  App.  264 ;  Ledeb,  M,  Rom.  i.  36 ;  Torrey  et  Gray,  FL 
N.  Am,  i.  20. 

Hab.  In  Himalaya  alpina :  Sikkim,  alt.  15,000  ped.!  (Tankra  Pass). 
— (v.  r.) 

DiSTRiB.  Europa,  Asia,  et  America  arctica !  in  America  in  montibusr 
scopulosis  ad  lat.  52°  descendit. 

Radix  crassa,  perpendicularis.  Planta  pnsilla,  l~2-pollicaris.  Folia  radiealia 
pedatim  5-7-partita,  scmi]^)ollicaria,  segments  obovatis  vel  oblongis,  lateralibus  tri- 
iobis.  Caulit  supeme  viUosus,  plurifoUatus.  Folia  caulina  basi  late  membranaceo- 
dilatata,  conformia,  supremum  sessile  3-5-partitum.  Sepala  elliptica.  Petala  obovata, 
sepalis  vix  longiora.    Achenia  non  snppetunt. 

This  little  plant,  which  is  unfortunately  not  in  a  sufficiently  advanced  state  for  ac- 
curate determination,  may  be  referred  provisionally  to  R.  nivalis^  L.,  to  which  R. 
AliaieuB  of  Lazmann,  and  R.  Etchseholtzii  of  Schlechtendal,  should  apparently  be 
miited.    The  above  description  refers  to  the  Indian  plant  only. 

15.  R«  sceleratiis  (L.  Sp.  776);  glaber,  foliis  radicalibus  renifor- 
mibus  tripartitis,  sepalis  reflexis,  acheniis  in  capitulum  oblongum  con- 
gestis  obovatis  non  compressis. — BO.  Prod.  i.  34 ;  Don,  Prod.  195 ; 
Boyle!  lU.  53  ;  Ledeh.  ¥1.  Ross.  i.  45  ;  Torrey  et  Gray,  PI.  N.  Am.  i. 
19.  B.  Indicus !  Roxb.  FL  Ind.  ii.  671 ;  ^all.  Cat.  4699  !  K.  camosus, 
Wall,  in  Hb.  1824.     Hecatonia  palustris,  Lour.  Ft.  Coch.  Chin.  371. 

Hab.  In  Indise  borealis  planitie  ubique  in  arenosis  prope  aquam, 
secus  Indum,  Gangem,  et  Brahmaputra  flumina,  et  in  Himalaya  occiden- 
tali  subtropica,  sed  vix  supra  5000  ped.  alt.,  a  Kashmir!  ad  Kumaonl; 
et  in  Malwal  ad  ripas  fluminis  Nerbada,  Rottler  in  Hb.  Roylel  (in  Pe- 
ninsala  deest.) — (FL  Febr.  Mart.)  {v.  v.) 

Distrib.  Europa  tota,  Asia  temperata,  China  {Loureiro\  Africa  bo- 
realis, America  temp,  usque  ad  lat.  67°. 

Herba  annua,  erecta,  l-S-pedalis,  glabra  vel  apice  summo  interdum  subpubemla. 
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canle  caAioeo  siepitu  nuDonMimo.  Folia  radiealia  renifonnis,  1-3  nncias  lata,  ad 
basia  fere  tripartita,  segmentia  obovato-cuiieatis  trifidis  et  obtnae  inciais;  camiimm 
(eioeptia  infiniis)  sesailia,  tripartita,  aegmentia  aognate  obloogia  1-2  anciaa  loogia  in- 
ciso-pianatifidis  vel  tridentatis.  Flore§  diam.  -f-^-poU.  Sepala  reflexa,  petala  ob- 
loDga  sqaaotia.  Aehenia  io  capitnlum  8-4  Uneaa  loogom  coUecta,  numision,  mi- 
Duta,  obliqae  obovata,  obtnsa  vel  atjlo  brefiaaimo  apicokta.  Reeeptaeulum  oUob- 
gniQ,  pilosuin. 

{  4.  Folia  Kcta.    CauUs  erectua,  rorins  proUratua.   Ackenia  planO' 

compreua. 

16.  R«  diAuras  (DC.  Prod.  i.  38) ;  prostratua  vel  diffusus,  pilis 
patentibus  birsuius,  foliis  tripartitis,  pedonculis  unifloris  opposiiifoliisy 
iloribus  parvis,  sepalis  patentibas,  acheniia  in  capitulum  globosum  col- 
lectis  punctatis,  receptaculo  parvo  piloso. — Don,  Prod.  195.  B.  Na- 
paulensis,  DC.  Prod.  i.  39.  R.  trilobatus,  Bon,  Prod.  194.  B.  gera- 
uioides,  Blunuf,  Bijd.  2.  B.  hydroootyloides,  WaU.  Cat.  4703 !  B. 
mollis,  JFalL  Cat.  4704  ! ;  Don!  in  Eoyle  lU.  63.  B.  obtectua,  FTtdl. 
Cat.  4705 ! 

Hab.  In  Himalaya  tempera ta,  alt.  6-8000  ped. :  Simla !  Garbwal  \ 
Kumaon!  Nipal!  Sikkim,  9-11,000  ped.  I — (Fl.  per  totam  seatatem.) 

{v.  V.) 

CauUt  pilia  patentibua  albis  vel  mfis  longe  pilosi,  inteidmn  baai  glabreaoentes, 
prostrati,  ad  Dodos  interdum  radicantea,  tcI  apice  adscende&tes.  Folia  1-3-pollicaria, 
ntriuque  moUiter  piloso,  mdicalia  primordialia  in  adnlto  siepe  eyanida,  triaecta,  fo- 
Holis  trilobis,  csetcra  et  caulina  profnnde  triloba,  lobis  inciao-dentatia.  Peduneuli  op- 
positifolii  ct  tenninales,  1-flori,  foliis  sequilongi  vel  duplo  longiorea.  Floret  parri, 
diam.  \-\  poll.  Sepala  oblonga,  pilosa.  Feiala  obovata,  sepalis  subdiiplo  longiora. 
Aehenia  o?ata,  margiue  acuta,  lateribos  utrinqae  intra  marginem  l-oostatia,  in  atykua 
sensim  attenuata. 

The  position  of  the  costa  or  elevated  ridge  of  the  disk  of  the  carpels,  in  this  and 
allied  species,  varies  very  much,  being  sometimes  dose  to  the  margin,  at  other  timea 
distant  from  it. 

17.  R«  subpinnatiui  (W.  et  A.  Prod.  i.  4) ;  difFuana,  pilia  patenti- 
bus hirsutus,  foliis  trisectis,  segmentia  petiolatis,  pedunculia  unifloria  op- 
positifoliia,  floribus  mngnis,  sepalis  patentibus,  acheniia  in  capitulum 
globoaum  collectis  punctatis,  receptacido  parvo  piloao. — Wightl  Ic,  L  49. 

Hab.  In  montibua  Nilghiri,  fFight! — (r.  «.) 

Rkizoma  horizontale.  Caulet  elongati,  prostrati  vel  rarina  adacendentea,  patentiin 
pilosi.  Folia  tematim  rarius  quinatim  pinnatisecta ;  foliola  molliter  piloaa,  longe 
petiolata,  late  cordata,  tripartita,  segmentia  profonde  indaia,  floralia  auWaaiKa  tri- 
partita. Floret  oppositifolii  et  termmoles,  nltrajpoUicares,  longe  pedunculati.  Sepa/a 
villosa.  Petala  late  obovata.  Jchenia  in  capitulum  8  lineaa  longum  oolleeta,  mar- 
ginata,  2  lin.  longa,  carinata,  stylo  recto  vel  recnrvo  comnresso  apiculata. 

Very  like  the  last,  but  the  leavca  arc  mnch  more  diviaed,  and  the  flowers  a  good 
deal  larger.  When  careftilly  examined  in  their  native  country,  connecting  linka  wiB 
probably  be  found.  Both  require  comparison  with  R,  repent,  L.,  which  ia  a  widely 
diffused  plant,  and  varies  very  much. 

18.  R.  Isetos  (Wall.  Cat.  4702 !  excl.  lit.  C.  partim);  erectua,  ad- 
presse  pilosus,  foliis  tripartitis,  panicula  multiflora,  sepalis  patentibua, 
acheniia  in  capitulum  globosum  congeatis  epunctatia,  receptaculo  ob- 
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loQgo  glabro. — Roylef  lU.  53.     B.  distans,  Hoyle/  ih.     B.  breyirostris, 
Edgew,  in  Linn.  Tr.  xx.  28  P     B.  riparius,  Edgew.  ib.? 

Hab.  In  Himalaya  temperata  vulgaris,  alt.  3-10,000  ped.l  in  Sikkim 
in  jugis  interioribus ! — (Fl.  per  totam  aestatem.)  (v.  ©.) 

Skizama  horizontale,  wel  radix  descendens  ftisiformiB.  Caulis  erectns,  remosoa, 
l-2-p€daK8,  moiti^onu,  adprcase  albo-pilosiu,  pilis  rarins  prope  basin  caulis  subpateo- 
tibna.  Folia  radiealia  tripartita,  supra  sparse  pilosa,  infra  adpreue  sericea,  diam. 
2-4-polIicaria;  se^enta  late  ovalia,  basi  cuneata,  rarius  in  petiolum  aogostata,  in 
lobos  p]nres  argute  dentatos  grossc  iucisa;  caulina  sessilia,  tripartita,  segmentis  ob- 
loDgis  grosse  incisis.  Panicula  diTaricato-ramosa,  mnltillora.  .  Floret  diam.  polli- 
cares.  Sepala  ovalia,  eztns  yiUosa.  Petala  fere  orbicnlaria,  basi  cnneata,  sepalis 
doplo  longiore.  Achenia  ovalia,  in  capitulnm  diam.  8  lin.  oollecta,  Isvia,  marginata, 
in  stylnm  brevem  acntnm  basi  latum  compressnm  sensim  attennata. 

This  species  has  the  habit  and  general  appeannoe  of  JL  aeris^  nemorosiu,  lanugi" 
nans,  etc.,  but  we  hare  not  been  able  to  identify  it  with  anj  of  them,  though  we 
mnst  confess  that  the  charactersl)7  which  it  is  distinguished  from  all  of  these  are  of 
the  smallest  possible  importance,  as  being  derived  from  the  achenia,  which  yarj  to  a 
▼eiy  great  degree.  Many  specimens  of  these  European  species  can  be  selected  from 
among  the  great  numbers  now  before  us,  which,  without  fruit,  are  undistingnishable 
from  the  Indian  plant ;  and  there  is  a  specimen  in  the  Hookerian  Herbarium  from 
Fries*  marked  J2.  tylvoHetUf  which,  with  widely  different  foliage,  has  exactly  the 
same  beak  as  the  ordinary  state  of  the  Indian  plant.  Here  is  no  doubt  that  the 
leaves  vary  extremely  in  all  these  species ;  and  if  the  characters  derived  from  the 
achenia  be  fonnd  insnflScient,  which  we  believe  will  be  the  case,  we  fear  that  many  of 
the  supposed  species  now  distinguished  by  authors,  and  the  present  among  the  nnm- 
ber,  must  be  reduced  to  R.  aeru,  L.  We  have  only  seen  very  imperfect  specimens 
of  Mr.  Edgeworth's  plants,  but  we  believe  them  to  be  rather  abnormal  states  than 
distinct,  sptcies.  The  alpine  one  closely  resembles  some  of  our  own  specimens,  and 
R,  riparius  seems  only  a  mountain  plant,  casually  carried  down  to  the  plains. 

19.  R.  bnlbosfui  (L.  Sp.  778);  caole  erecto,  basi  bulboeo  ad- 
preaae  piloeo,  foliis  ternatim  pinnatisectis,  panicula  multiflora,  sepalis 
reflexis,  acheniis  in  capitulum  globosum  coUectis  impunctatis,  recepta- 
culo  obloDgo  glabra.— Z)a  Prod.  i.  41 ;  lUnfle!  Ill  53 ;  Led^.  Fl.  JUm. 
i.  44. 

Hab.  In  Himalaya  occ.  temp. :  Kanawer,  Boyle/ — (v.  s.) 
DisTRiB.  Eoropa  tota  et  Asia  occidentalis  1  in  Americam  tempera- 
tain,  ex  Torrey  et  Gray,  ex  Europa  introdacta. 

Caulis  pedalis,  ramosus.  Folia  trisecta,  segmentis  profnode  trifidis  grosse  incisis ; 
caulina  tripartita,  segmentis  linearibus  pinnatifido-lobatis.  Flores  |--l-pollicares. 
Sfpala  ovata,  pilosa.  Pelala  late  obovata.  Achenia  in  capitulum  diam.  8-lineare 
eongesta,  ovalia,  marginata,  in  stylum  brevem  late  triangularem  acutum  sensim  atte- 
niuta. 

l)Ve  do  not  feel  at  all  certain  that  this  plant  has  not  been  introduced  through  some 
mistake  among  Dr.  Royle's  Indian  plants.  It  is  certainlv  not  common  in  the  Hima- 
laya, as  it  has  not  been  found  bj  any  of  the  recent  travellers  in  these  mountains. 

20.  R.  fibroMUi  (Wall.  Cat.  47061);  caule  erecto  patentim  his* 
pido,  foliis  ternatim  pinnatisectis,  segmentis  ad  basin  usque  partitis, 
panicula  multiflora,  sepalis  reflexis,  aclieniis  in  capitulum  magnum  glo- 
bosum coUectis  marginatis  puuctatis,  receptaculo  subgloboso  sericeo- 
piloso. 
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Hab.  In  Nipalia,  WaU.I  et  in  oryzetis  et  paludosis montiam  Kliasia, 
alt.  2-6000  ped.!— (Fl.  JuL-Sept.)  {v.  v,) 

CatUis  sesqni-  vel  bipedalis,  e  basi  proetrata  interdom  ad  nodos  radicans  erectw. 
Radix  dense  fibrilloaa.  Folia  radiealia  longe  petiolata  (cam  petiolo  apiUuixnsBa  et  ul- 
tra, majora  fere  Heraelei),  adprease  pilosa,  ternatiseeta ;  foliolis  longe  petiolatis,  ter- 
minali  tripartito,  lateralibos  bipariitis,  segmentis  onmibos  lobatis,  lobia  tiltimis  1-2- 
poUicariboB  oblongis  acntis  inciso-serratis  folioram  saperiornm  lineari-oUongia.  ffora 
paniculati,  diam.  poUicares.  Fetala  obovata,  sepalu  duplo  longiora.  Aehema  dia- 
metro  -^-poll.,  ovata,  plano-compressa,  margine  acata,  intra  marginem  liuea  elevata 
marginata,  in  stylum  rectom  compreasom  sensim  attennata. 

21.  R.  Chinensis  (Bunge,  Mem.  Sav.  ^tr.  St.  Petersb.  ii.  76); 
caule  erecto  hirsuto,  foliis  trisectis,  segmentis  bi-trisectis,  calyce  reflexo, 
acheniis  in  capitulum  oblongum  oollectis  dorso  tricostatis  punctatis, 
reoeptaculo  elongato  oblongo  piloso. 

Hab.  In  paludosis  proYincisQ  Assam,  Jenkins!  OrijffUhf  Mastenf 
Simons! — {v.  «.) 

DiSTBiB.  China  borealis,  Bunge! 

Radix  fibrosa.  Caulis  erectus,  ramosus,  2-d-pedalis,  cnm  petiolis  pilia  mfis  ad- 
presse  hispidissimos.  Folia  radiealia  S-6-pollicaria  (petiolis  6-12-poIl.),  adpresse 
pilosa,  2-4*tim  ternatiseeta,  segmentis  plemmque  petiolatis  palmatim  incisis,  idtinus 
caneato-oblongis  grosse  dentatis  vel  inciso-serratis.  Floret  terminales,  panicolati,  f- 
poUicaies.  Sejtala  birsuta.  JcAenia  in  capitnlum  oblongom  f  poUicem  longnm  ooa- 
gesta,  oostis  lateralibus  Talde  prominentibns,  dorso  fere  tnmcata,  trioostata. 

Sect.  8.  EcHiNELLA,  DC. —  CarpeUa  echinata  ?el  tubercnlata. 
Mores  flavi. 

22.  R.  flaccidiis  (H.f.  et  T.) ;  caule  prostrato  filiformi,  foliis  ro- 
tundatis  crenato-lobatis,  acheniis  tuberculatis. 

Hab.  In  Himalaya  temperatae  paludosis :  Kumaon,  alt.  10,000  ped.. 
Sir.  et  WinL  No,  2 1  Sikkim,  alt.  9-10,000  ped.!  Bhotan,  GriffUh!— 
(Fl.  Jun.  Jul.)  (v.  r.) 

Herba  pusilla.  Caulis  glaber,  3-6-pollicaris,  interdnm  ad  nodos  radicans.  Folia 
longe  petiolata  (petiolo  1-2-poll.),  diam.  2-4.1in.,  rotundata,  basi  cordata  vel  cnneaU, 
8-5-loba  vel  crenata,  glabra.  Fedunculi  l-flori,  oppoaitifolii,  strigoso-pilosi.  Floret 
(^  poll,  diam.)  minuti,  flavi.  Sepala  ovalia,  reflexa.  Fetala  vix  minora,  obovata. 
Achinia  6-1 2,  in  capitnlnm  globoenm  coUecta,  ovalia,  vix  compressa,  pubesoentia, 
stylo  brevi  reflezo  apiculata. ' 

23.  R.'Wallicliianns  (W.  et  A.  Prod.  i.  4);  caule  prostrato,  foliis 
ternatim  pinnatipartitis,  acheniis  compressis  marginatis  punctatis  et 
tuberculatis.— ^i^A^,  Ic.  t,  937  !  Nilg.  PL  t,  5.  E.  pinnatus,  JFigkt^ 
III,  i.  6. 

Hab.  In  montibus  temperatis  Zeylauise  I  et  Malabariae  austr.  I 

Herba  perennis..  Caulis  prostratus,  ad  nodos  radicans,  pills  patcntibns  bimitus, 
rarins  glabriusculus.  Folia  radiealia  longe  petiolata,  pilosa,  segm.  ^1  poll,  longis 
ovatis  trifidis  et  grosse  dentatis ;  caulina  tripartita.  Fedunculi  oppodtifolii,  1-flori. 
Floret  -^-poUicares.  Sepala  ovata,  reflexa.  Fetala  anguste  obovata,  sepalis  daplo 
longiora.    JeJienia  plano-compressa,  orbicularia. 

Dr.  Wigbt  has  identified  the  Nilghiri  plant  with  that  of  Ceylon,  and  applies  to  both 
the  name  of  R.  pinnatus,  Poiiet,  founded  on  a  plant  said  to  occur  in  Ceylon  and 
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Sooth  Africa.  Spedmens  of  a  Soath  African  species,  in  Herb.  Hook.,  have  pinnated 
leaTes,  which  the  present  species  has  not,  and  are  therefore  probably  the  true  JR.  pin- 
natns,  Poiret. 

24.  R.  muricatiui  (L.  Sp.  780) ;  foliis  rotundatis  trifidis,  acheniis 
piano -oompressis  aculeis  rigidis  vel  tuberculis  obtusis  asperis. — DO. 
Prod.  i.  42 ;  Ledd.  FL  Boss,  i.  47 ;  Torrey  et  Gray,  Fl,  N.  Am.  i.  24. 

Hab.  In  Indise  borealis  plauitie  et  montibus,  usque  ad  alt.  5-6000 
ped.:  BelfLchistan!  Afghanistan!  Panjab!  Pesbawer!  Kashmir!  Kishtwar! 

DisTBiB.  Europa  media  et  australis!  Asia  Minor!  Persia!  Africa  bor.! 
ins.  Atlant. !  America  bor. !  a  Virginia  ad  Louisianam,  America  austr. 
temp.! — (r.  ».) 

Herha  annna,  ereeta  vel  diffusa,  glabra  yd  pilis  sparais  patentibns  hirsuta.  Folia 
1-2-pollicaria,  profrinde  trifida,  segmentis  grosae  inciso-crenatis,  saperiora  basi  ca- 
neata  triloba.  Pedunculi  angulati,  oppositifolii,  uniflori  vel  terminales  panicidati. 
Flores  -l-^poUicares.  Sepala  orata,  reflexa.  Petala  paullo  longiora,  obovata.  Acke- 
nia  in  capitulam  magnnm  globosnm  collecta,  long.  ^  poll.,  ovalia,  marginata,  rostro 
recto  compresso  ntrinqne  costato  apice  nncinato  tenninata,  rarissime  inermia. 

25.  R.  arrensifl  (L.  Sp.  780);  foliis  radicalibus  obovatis  apice 
3--5-dentatis,  caulinis  3-pailitis,  acheniis  paucis  ^lano-compressis  un- 
diqne  aculeis  rectis  vel  tuberculis  irregularibus  tectis. — DC.  Prod.  i. 
41 ;  Zed.  Fl.  Ross.  i.  46 ;  WaU.  Cat.  4700  !  Boyle,  lU.  53  !  H.  tu- 
berculatus,  DC.  Prod.  i.  41. 

Hab.  Inter  segetes  Beluchistan !  et  Afghanistan !  et  Himalayas  oc- 
cid.  temp,  a  ICashmir  I  ad  Kumaon ! — (o.  o.) 

DisTBiB.  Europa  media  et  austr.  1  Madeira!  Asia  Minor!  Sibiria 
occ.! 

Herba  annua,  ereeta,  glabra,  ramosissima,  multiflora.  Folia  radicalia  1-2-pollicaria; 
eauiina  inferiors,  petiolata,  tripartita,  segmentis  angnste  elongato-cuneatis  1-2-pol- 
licaribas  apice  tridentatis,  snperiora  sessilia  mnltifida  segmentis  linearibns.  Flores 
diam.  semipollicares.  Petala  obovata,  sepalis  sabdnplo  longiora.  Jchenia  5-10, 
\  poU.  longa,  oblique  obovata,  stylo  longo  rectiusculo  mucronata. 

Ledebour  distinguishes  the  form  with  tuberculated  (not  echinated)  achenia  as  a 
Taiiety,  but  both  states  occasionally  occur  on  the  same  individual. 

Species  dubia  vel  vix  nota. 

1.  R.  vestUus  (Wall.  Cat.  4707). 

The  specimens  in  the  Linnean  Sodety's  Herbarium  consist  of  a  few  long-petioled 
radical  leaves,  without  stem  or  flowers,  and  are  quite  undeterminable. 

Tribus  IV.  Helleboeejb. 

Sepaia  oolorata,  sestivatione  imbricata.  Petala  plana  vel  irregularia, 
rarios  nulla.     Carpella  foUicularia,  polysperma. — 'Rerhsd  foliis  altemis. 

10.  OALTHA,  L. 

Sepala  5  vel  plnra,  regularia,  colorata.  Petala  nulla.  Ovaria  secus 
suturam  ventralem  per  totam  longitudinem  ovuligera.  FoUiculi  5-30. 
— ^Herbse  perenneSt  fionhuaj^ms  vel  aUns. 


40  FLORA  INDICA.  [RotiMncml&cfir. 

This  geDQS  oomisU  of  a  few  ipedes  naiifCiof  manliei  in  tin  arciie  and  tenpeiste 
regions  in  boUi  henusphera,  witJi  one  ipecies  in  the  mountains  (tf  tropical  America. 


1.  C.  iialiistiis  (L.  Sp.  784)  ;  caule  erecto  vel  adsoendente  (inter- 
dum  ad  nodos  radicante),  foHis  orbicalaribas  rel  reniforroibns. — DC. 
Prod.  i.  44 ;  LedtA.  ¥1,  Ross.  i.  48 ;  Torr.  et  Gray,  Fl.  N.  Am.  i.  26. 
C.  Himalensis,  Don,  Prod.  195  ;  BayU!  III.  54.  C.  GoTaniana,  Wall. 
Cat.  4710 !  Soylef  lU.  54.     C.  paniciilata,  WaU.  Cat.  4711 ! 

/9.  alba. — C.  alba,  Jacqnem.  Mss.;  Camb.  in  Jaeq.  Voy.  Boi.  6.  ^.  4. 
Hab.  In  paludosis  Himalayse  in  tenons  temperatae  et  subalpinae,  alt. 
8-10,000  pcd.:  a  Kashmiri  ad  Nip«l! — (Fl.  Jun.)  {v.  v.) 
DisTRiB.  Earopa,  Asia,  et  America  teraperata !  Japonia,  SMold. 

Herba  siepias  erecta,  l~2-pedalis.  Folia  radicaita  lonee  petioUta,  rotondata  vel 
reniformia,  iDtcrdum  sabdeltoidea,  basi  profnnde  cordata,  lohis  divaricatiB,  eleganter 
crenato-dentata,  rarios  int^j^  diametro  3-5-pollicaria;  coM/ina  petiolata  vd  snh- 
aessilia,  petiolis  basi  anricolis  rotandatis  membranaoeis  stipnlatis.  Caides  ramosi, 
mnltiflori,  rarios  homiles,  subsimplices,  1-flori.  ^or«f  panicnlati,  diam.  1-2-polli- 
cares,  anrei  (in  var.  /3  albi).  Sepala  OTalia  vel  obovata.  Follieuli  oblongi,  joniores 
acnti,  matnri  sepiiis  troncati  nirins  sabacnti,  ooriaoei«  stylo 'breri  apicnjato,  6-10, 
in  speciminibns  Indids  interdum  20. 

The  Indian  plant  is  identical  with  that  of  Europe,  and  Taries  in  the  same  way  in 
the  degree  of  dentation  and  in  sixe,  being  very  loxariant  at  moderate  elevations,  and 
beeoming  small  and  stnnted  at  its  highest  level.  The  white-flowered  variety  is  a 
remarkable  one,  biit  it  is  nndistingnishable  in  the  herbarium. 

2.  O*  scapoaa  (H.f.  et  T.) ;  acauUs,  multiscapa,  foliis  ovali-ob- 
longis. 

Hab.  In  alpibus  Sikkim  int.,  alt.  15-17,000  ped.  in  paludosis. — 
(Fl.  Jul.)  (v.  V.) 

Radix  crassa,  fibrosa.  Folia  omnia  radicalia,  longe  petiolata,  ovali-oblonga,  basi 
profundc  cordata,  eoriacea,  integerrima  vel  repando-crenata,  1-1^-pollicaria.  Scapi 
3-6-pollicares,  nudi,  1-flori.  Floret  diametro  poUicares  et  ultra,  aard.  Sepa/a  5, 
obovata,  tarde  decidua,  interdum  sub  fructu  mature  persistentia.  Follieuli  8-30, 
chartaed,  stipitati,  erecto-patentes  vel  recurvi,  scmipoUicares,  lineari.-oblongi,  stylo 
subukto  apiculati. 

11.  CAU^THODES,  H.f.  et  T. 

Sepala  5,  ovalia,  sestivatione  imbricata,  colorata.  Peiala  0.  Sta- 
mina indefinita ;  JUamenta  filiformia ;  anthera  lineari-oblongas,  adnatae, 
loculis  marginalibus  lateraliter  dehiscentibus.  Ovaria  10  vel  plitra, 
extas  basi  gibba,  oblonga,  rostra ta.  Ovula  8-10  prope  basin  ovarii, 
placentis  2  nerviformibus  intraraarginalibus  prope  suturam  ventralem 
sitis  inserta,  horizontalia,  rbaphe  inferiori.  Styli  retrorsum  uncinati, 
supeme  stigmatosi. — Herba  ^erennw,  erecta,  TroUii/aoe;  foliis /Mr2«ra- 
Um  sectis ;  floribus^oiff. 

This  is  a  very  remarkable  plant,  which  has  the  flower  of  CaUha  with  the  dirided 
leaves  of  Trolliut.  The  habit  is  so  different  from  that  of  Caltha  that  the  two  could 
scarcely  be  united,  even  if  the  floral  organs  were  the  same  in  all  respects  ;  whilst  the 
insertion  of  the  ovules  in  Calaihodes  is  so  remarkable,  that  no  doubt  can  exiat  as  to 
the  propriety  of  distinguishing  it  generically. 
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I.  C.  palmata  (H.f.  et  T.). 

Hab.  In  graminosis  Sikkim,  alt.  10,000  ped.I — (Fl.  Jun.)  (t?.  v.) 

Herba  erecta,  1^2-pedalis,  simplex  vel  parce  ramosa,  glabra.  Folia  diam.  !^-4- 
poll.,  longe  petiolata ;  raidicalia  cito  xnarcescentia ;  canlina  sapeme  nomerosa,  palmatim 
trisecta,  segmentis  basi  coneatis,  profonde  trilobis,  lobis  argate  incisis;  amiciilfe 
siipiUares  membranacese  dilatatse,  petiolo  adhierentes,  poUicares.  Flores  terminales, 
solitarii,  aurei,  diam.  fere  bipoUicares.    Fntctus  igaotus. 

12.  TROIaUUS,  L. 

Sepala  5  vel  plura,  regularia,  colorata.  Felala  5  vel  plura,  ungui- 
culata,  lamina  plana,  basi  fovea  nectarifera  impressa.  FolUcuU  5  vel 
plures. — Uerbee  erecta,  perennes,  floribus^rw. 

A  very  small  genus,  containing  a  few  variable  species,  all  natives  of  the  nortb  tem- 
perate or  arctic  zone.  In  the  polysepalons  species  the  flower  has  a  globose  shape, 
and  is  very  different  in  appearance  from  that  of  the  species  which  have  only  fiva 
sepab. 

1.  T.  pnmlltui  (Don,  Prod.  195);  caule  subnudo  unifloro,  foliis 
coriaceis  aristato-dentatis,  petalis  longiuscule  unguiculatis. 

Hab.  In  Himalayae  interioris  alpibus :  Kumaon,  alt.  14,000  ped.. 
Sir.  et  Wint,  No.  %\  Nipal,  WaU,  ex  Don.  Sikkim,  alt.  15-17,000 
ped.! — (Fl.  Jun.  Jul.)  {v.  v.) 

CauHs  bad  fibrillis  involntos.  Folia  radicalia  longe  petiolata,  glabra,  fere  rotundata, 
l-2-pollicaria»  rigide  coriacea,  palmatim  5 -partita,  segmentis  cuneato-obovatis  acntis 
trilobis  argnte  dentatis  vel  incisis.  Scapi  erecti  vel  adscendentes,  nndi  vel  1-3- 
foliati,  spithaman  pcdalesve.  Flores  l-l^-poUicares.  Sepala  5-6,  rotundata,  apice 
erosa.  Petala  10-12,  filamentis  rnqnilonga,  ungne  cylindrico,  lamina  caneato-ob- 
longa  obtusa  apice  incrassata  3-nervi,  basi  foveolata  et  saccata.  FoUiculi  5  vel  plnres, 
late  oblongi,  transverse  nervoai,  stylo  abrupte  rostrato. 

2.  T.  acanlis  (Lindl.  in  Bot.  Keg.  1842,  Misc.  56 ;  lb.  1843.  t. 
82) ;  caule  humili  superne  folioso,  foliis  5-paTtitis  argute  incisis,  pe- 
talis anguste  cuneatis,  ovariis  subulatis. — T.  pumilus,  Royle!  ill.  54. 

Hab.  In  Himalayee  occidentalis  interioris  alpibus,  alt.  11-13,000 
ped. :  Kishtwar !  Kumaon,  Sir.  el  Wint.  No.  1 1 — (F'l.  Jun.)  (v.  v.) 

Badix  fibrosa.  Caulis  2-8-pollicaris,  erectns,  foliosas,  basi  sqnamis  apice  inter- 
dnm  folinm  parvnm  gerentibns  involutus.  Squama  membranacese,  nervosie,  acntic, 
eztna  fibris  plorimis  (reliquiis  sqnamamm  anni  prseteriti)  drcumdatae.  Folia  rcuU- 
ealia  interdum  serotina  oircnmscriptione  orbicuLuria  palmatim  5 -partita,  segmentis 
oblongo-lanceolatis  argnte  incisis;  caulina  breviter  petiolata,  petioli  basi  stipulis 
magnis  tennissime  membranaoeis  auricnlati.  Flores  magni,  bipollicares.  Sepala  7, 
late  ovalia,  obtusa,  pollicaria,  anrea.  Petala  14,  3  lineas  longa,  staminibus  paullo 
breviora,  nngue  brevissimo,  lamina  lineari-  vel  cnneato-oblonga,  obtusa,  basi  foveolata. 
Ovaria  elongata,  in  stylum  long^m  subrecurvum  angnstata. 

Dr.  Boyle,  who  obtained  this  plant  from  the  mountains  south  of  Kashmir,  con- 
sidered it  to  be  the  same  as  the  species  previously  described  by  Don,  but  the  cha- 
racter given  in  the  Prod.  Fl.  Nep.  applies  evidently  to  our  first  species.  T,  aeaulis 
is  very  near  T.  Amerieanus,  though  apparently  quite  distinct  in  the  shape  of  its 
ovaries,  which  are  narrow,  and  taper  into  the  long  subulate  style,  but  in  T.  Ame^ 
ricamus  are  mnch  shorter  and  truncate.  The  latter  is  also  in  generid  a  much  taller 
plant,  but  some  small  states  of  it  very  mnch  resemble  in  appearance  T,  aeaulis. 

O 
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13.  COPnS,  Salisb. 

Sepala  5-6,  re^laria,  oolorata.  Petala  ung^cnlata,  cacullata  vel 
linearia,  non  foveolata.  FoUiculi  loDge  stipitati,  stellatim  patentes. — 
Herbee  rhizomate  horuoniali  jterennantes ;  foliis  tematim  seciis ;  scapis 
paucificris;  floribus  albidis. 

The  few  known  species  of  this  genus  are  confined  to  the  colder  parts  of  the  north 
temperate  zone,  one  species  being  European  and  Siberian,  while  the  rest  are  confined 
to  North  America.  The  Indian  species  is  scarcely  known,  although  its  root  ia  ap- 
parently much  esteemed  as  a  drug  by  the  inhabitants  of  the  mountains  east  of  Aasam, 
in  which  it  is  indigenous,  and  whence  it  ia  exported  to  BengaL     It  is  veiy  bitter. 

1.  C.  Teeta  (Wall.  Tr.  Med.  et  Phys.  Soc.  Calc.  viii.  347,  et  in 
Linnsea  xii.  227) ;  foliis  trisectis,  segmentis  lobato-pinuatifidis,  scapo 
paucifloro,  bracteis  foliaceis  lobato-tripartitis. — Oriffith  Joum,  37. 

Hab.  In  moniibus  Mishmi,  in  zona  temperata,  IFaU,  Chriff, 

Radix  subcamosa,  multiceps,  fibrillosa,  intus  luteo-aurea.  Folia  glabra,  rigida, 
circumscriptione  OTato-cordata,  attenuato- acuminata,  4-poll. ;  segmenia  lateralia  bi- 
pollicaria,  petiolo  ^-poll.,  semicordata,  extus  fere  bipartita,  terminale  duplo  majns 
utrinque  attenuatum,  omnia  inciso-pinnatifida.  Scopus  gracilis,  folia  squans ;  flores 
vix  ultra  3,  panri,  alterni,  peduncidati.  Sepala  oblougo-lanceolata,  acuta,  semipol- 
licaria,  fngacissima.  Petala  lineari-ligulata,  obtusa,  sepalis  triplo  breTiora.  Fol- 
liculi  plures. 

Our  description  is  condensed  from  that  of  Wallich,  as  we  have  not  had  an  oppor- 
tunity of  seeiug  this  rare  plant. 

14.  ISOPYRUM,  L. 

Sepala  5-6,  regularia,  colorata.  Petala  unguiculata  vel  sessilia, 
lamina  cucullata  vel  planiuscula,  non  foveolata.  FoUiculi  2-20. — 
HerbsB  annua  vel  perennea;  foliis  ternatim  sectis;  floribus  albia. 

The  species  of  this  genus  are  natives  of  shady  woods  or  of  moontain-rocks  in  the 
north  temperate  zone.  The  alpine  species  have  a  very  peculiar  habit,  but  the  caolescent 
ones  resemble  Thalictrum. 

1.  I*  adianttfolium  (H.f.  et  T.) ;  caule  folioso,  foliis  caulinis  op- 
positis,  petalis  longe  unguiculatis,  lamina  parva  rotundata  subbiloba, 
ovariis  3. 

Hab.  In  Himalayse  orientalis  sylvis  humidissimis :  Sikkim  prope 
Dorjiling,  alt.  7600  ped.l— (Fl.  April.)  (v,  r.) 

Rhitoma  horizontale,  squamis  rotundatis  conoavis  tectum.  Caulis  erectus,  3-6>. 
pollicaris,  simplex  vel  dichotome  ramosus,  basi  nudus,  supeme  foliosus.  Folia  radi' 
calia  longe  petiolata,  petiolis  basi  auriculatis,  trisecta.  FoUola  longe  petiolulata, 
petiolis  partiaUbus  basi  mcmbranaceia  stipellatis,  terminale  indivisum,  lateralia  in 
segmenia  5-7  petiolata  subdichotome  secta ;  seffmenia  omnia  teuuissima  late  cuneata 
vel  fere  rotundata,  8-4  lineas  longa,  antice  inciso-creuata,  subtus  giauea.  Folia 
caulina  opposita  vel  quaternatim  verticillata,  petiolis  basi  stipulis  membranaceis  ro- 
tundatis auriculatis,  mqora  foliis  radicalibus  conformia.  Flores  diametro  aemipoUicarea. 
Sepala  ovalia,  obtusa.  Fetala  minuta,  longe  unguiculata,  lamina  rotundaU,  plana 
vel  saccata,  biloba  vel  eroso-dentata.  FilametUa  filiformia,  petalis  duplo  longiora,  se- 
palis \  brevion.     Antherm  ovales. 
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S.  I*  tlialietroldes  (L.  Sp.  783);  caule  folioso,  foliis  oaulinis 
alternis,  petalis  breviter  stipitatis  cucuUatis,  ovariis  2-4. — BQ,  Prod. 
i.  48 ;  Led,  FL  Rosa.  i.  53.  I.  anemonoides,  Kar,  et  Kir.  Enum.  PL 
Soong,  55  ;  Led.  FL  Eoas.  i.  735. 

Hab.  In  Himalaya  6ccidentali  ad  portum  Gards  inter  Kashmir  et 
Balti,  alt.  10,000  ped.,  Wmterbottoml—'iv.  i.) 

DiSTRiB.  In  montibas  Pyrenseis,  Sabaudia,  Carniolia!  Borussia! 
Polonia,  Lithuania !  Sibiria  Altaica ! 

Bkuoma  korizontale,  fibriUosmn  vel  squamis  vestitam.  Caules  4-8>pollicares, 
folia  panllo  saperantes.  FoUa  radicalia  longe  petiolata,  2~3-tern8ta,  segmento  ter- 
minali  trilobo,  lateralibns  bilobis ;  eaulina  biternata,  suprema  ternata  vel  simplicia. 
Flores  pauci,  diam.  -l^-poll.  Sspaia  ovalia,  obtusa.  Fetala  stipiti  filiformi  in* 
aidentia,  ovalia,  cacuUata,  obtusa. 

Mr.  Winterbottom's  plant  is  identical  with  Bpecimens  of  /.  anemonoides  of  Kare- 
lin and  Kirilow ;  but  the  characters  by  which  these  botanists  distingoish  that  species 
from  /.  ThiUictr(nde8  arc,  we  fear,  not  of  sufficient  importance.  The  petals  in  the 
Eoropean  plant  vary  much  in  shape,  and  those  of  Camiolian  specimens  in  Herb. 
'  Hook.,  collected  by  Mr.  Bentham,  are  the  same  as  those  of  the  Altai  plant,  while 
in  others  every  possible  degree  of  intermediate  form  may  be  observed.  The  scaly 
elongated  root  is  therefore  the  only  constant  distingm'shing  character,  and  that  de- 
pends in  all  probability  on  the  age  of  the  |>lant,  or  on  some  other  accidental  circum- 
atanoe. 

3.  Z«  graadifloram  (Fisch.  in  DC.  Prod.  i.  48) ;  subacaule, 
scapis  uniiioris  opposite  bibracteolatis,  ovariis  3-7. — Ledeb.  Fl.  Robs.  i. 
53 ;  Wall.  Cat.  9123  !  (spec,  aphylla  valde  imperfecta) ;  RoyU!  lU.  54. 
/.  i.f.  3.  I.  microphyllum,  Royle!  El.  54.  t.  i.f.  4.  Aquilegia  anfe- 
monoides,  JFilld.;  LC.  Prod.  i.  51  {indie.  Ledeb.). 

Uab.  In  Himalaya  occidentali  alpina  et  Tibetica,  alt.  13-17,000 
ped. :  Dras  1  Kanawer  1  Handes,  8tr.  et  fFint.  I  Garhwal !  Kumaon  ! 
—{v.  V.) 

PiSTRiB.  Sibiria  Altaica  et  Baikalensisl 

Badix  perpendicolaris,  lignosa,  fusiformis.  Catdes  cicspitosi,  infeme  petiolis  in- 
dnratia  foliorom  delapsonun  basi  dilatatis  vaginantibus  exasperati.  Folia  longe  pe- 
tiolata,  petiolis  basi  anricolato-stipnlatis,  2^4-temati8ecta,  segmentis  nltimis  oblongis 
▼el  obovato-cnneatis  obtuse  indsis.  Seapi  aphylU,  l-4*polliCares,  versus  apicem 
bracteas  2  oppositas  lanceolatas  vel  lineares,  rariua  tematisectas,  basi  in  auriculas 
ma^naa  membranaceas  dilatatas,  gerentes.  Flares  diametro  ultra-pollicares.  Sepala 
lace  ovalia,  obtnsa.  Fetala  obovata  vel  obovato-oblonga,  basi  saccata,  magnitudine 
varia,  obtuse  bifida,  retusa  obtusave,  trinervia. 

The  amount  of  division  of  the  leaves  varies  just  as  much  in  Siberian  as  it  does  in 
Himalayan  specimens.  We  have  therefore  reduced  /.  microphyllum  of  Royle,  which 
is  not  otherwise  distinct.  The  petals  are  always,  we  believe,  bifid  in  the  Siberian 
plant ;  generally  entire,  but  sometimes  retuse  or  emarj^nate  in  the  Himalayan  one. 

15.  AQUIUBGIA,  L. 

Sepala  5,  regularia,  colorata.  Petala  5,  infundibuliformia,  deorsnm 
in  calcar  producta.  Stamina  interiora  sterilia,  membranacea.  FoUiculi 
5  vel  plures. — Herbee  perennea ;  foliis  temaiim  sectia ;  floribus  magnis^ 
vereicoloribus. 


44  FLOBA  INDICA.  [Ranunculoeea. 

The  genos  JquUe^ia  u  limited  to  a  few  species,  all  natiTes  of  the  north  tempenle 
sone.  In  Earope,  Northern  Asia,  and  North  America,  thej  are  common  in  moan- 
tain  woods  and  pastures,  rising  into  the  alpine  region.  In  India  the  gcnns  oocurs 
only  in  the  'Western  Himalaya  and  in  the  mountains  of  Tibet,  to  which  at  least  fite 
species  have  been  considered  peculiar.  We  have,  however,  found  that  all  the  Euro- 
pean species  distinguished  by  Linnaeus  and  subsequent  authors  occur  in  the  Himalaya. 
It  has  therefore  b^n  neoessazy  to  submit  all  these  to  a  critical  examination,  the  re- 
sult of  which  has  very  unexpectedly  been  that  all  the  European  and  many  of  the  Sibe- 
rian forms  generally  recognized  belong  to  one  very  variable  species.  We  do  not 
include  A.  jparvijlora,  Ledeb.,  which,  judging  from  the  figure  and  description,  and 
firom  a  single  specimen,  is  very  distinct ;  nor  A,  Ctmadentis,  L.,  to  whicn  A.  &'M- 
rtctf,  Lam.,  A.  airopurpurea,  DC,  A,  Bavmrioa,  Patr.,  A.formotCt  i^K,  and  per- 
haps A.  ladiflora^  Kar.  et  Kir.,  ought  probaUy  to  be  referred  as  synonyms.  This 
species  is  universally  recognized  as  distinct  by  American  botanists,  and  appears 
readily  distinguished  by  the  exserted  stamens,  the  shape  of  the  petals,  and  the  small, 
straight,  inflated,  and  suddenly  contracted  spurs.  A.  earulea,  Torrey,  or  A.  lepio- 
cerM,  Nutt.  non  Fischer,  is  probably  a  large-flowered  form  of  Uke  same  species ;  and 
even  A.  hybrida,  Sims  (Bot.  Mag.  t.  1221),  which  has  hooked  spurs,  retains  the 
other  characteristics  of  A.  Canadensii.  None  of  these  varieties  have  been  found  in 
the  Himalaya. 

We  feel  that  it  is  difBcult  to  explain  briefly,  and  at  the  same  time  dearlj,  the 
grounds  on  which  we  have  come  to  the  conclusion  that  all  the  synonyms  quoted 
below  must  be  considered  states  of  one  very  variable  species.  Our  Indian  specimens 
are  numerous,  and  exhibit  many  different  forms,  which  it  was  not  difficult  to  throw 
into  tolerably  well  marked  groups  by  their  general  appearance,  with  the  exception 
of  a  few  intermediate  specimens.  On  comparing  them  v^th  the  general  herbariom, 
it  was  at  once  apparent  that  these  groups  corresponded  pretty  closely  to  the  com- 
monly recognized  species  of  authors,  so  that  our  course  apprared  easy.  As  soon. 
however,  as  we  attempted  to  frame  diagnoses  which  should  be  applicable  not  only 
to  the  Indian  plants,  but  to  those  of  Europe  with  which  we  had  identified  them,  we 
found  that  the  great  amount  of  variation  to  which  this  genus  is  subject  interposed 
insuperable  difficulties. 

Authors  have  availed  themselves  of  four  classes  of  characters  to  distinguish  firom  one 
another  the  species  of  AquUegia.  1.  The  shape  of  the  floral  omns.  2.  llie  natore 
and  degree  of  pubescence.  8.  The  height  of  the  stem,  the  number  of  its  leaves,  and 
the  amount  of  ramification.  4.  The  degree  of  division  of  the  leaves,  and  the  stalked 
or  sessile  leaflets.  Linnaeus  described  only  two  European  species,  A.  alfina^  witli 
straight  spurs,  and  A .  vulgaru,  with  hooked  spurs ;  but  subsequent  authors  consider 
the  pubescence  a  prominent  character,  as  may  be  seen  by  the  names  viteota^  giamdm- 
losa,  pubijtora.  Both  De  CandoUe  and  Treviranus,  however,  have  long  ago  admitted 
the  inefficacy  of  this  character,  and  stated  their  belief  that  A.  viteoaa  cannot  he  dis- 
tinguished from  A,  vulgarit;  and  though  systematists  in  general  have  not  followed 
their  example,  that  is  only  because  the  wisii  to  make  species  prevails  over  the  au- 
thority of  scientific  inquirers,— we  cannot  say  over  their  example,  since  both  the 
above-named  authors,  while  stating  their  opinion  that  the  species  are  not  distinct, 
have  kept  them  separate. 

The  shape  of  the  leaves,  though  not  noticed  by  Linnaeus,  has  been  rdied  opon 
by  De  Candolle  and  others,  for  the  separation  of  A .  alfitta  from  A.  tmlgaris.  The 
result  has  been  that  specimens  which  would  otherwise  be  referred,  from  the  shape  and 
size  of  the  flowers,  to  A.  aipina,  have  been  separated  from  it  by  more  recent  authors 
under  various  names,  because  the  leaves  were  less  deeply  cut.  Species  have  even 
been  distinguished  by  the  leaflets  being  sessile  or  stalked.  We  do  not  repeat  the  re- 
marks which  we  have  already  so  frequently  had  occasion  to  make  r^;arding  the  great 
degree  of  variation  to  which  the  foliage  of  Ranunculacea,  and  indeed  of  all  cut-leaved 
families,  is  subject :  an  examination  of  any  large  collection  of  specimens,  or  a  care- 
ful observation  of  nature,  ought  to  convince  every  one  of  the  little  confidence  which 
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is  to  be  placed  in  saeh  distinctioDs,  and  no  argument  will  have  any  weight  with  those 
who  attach  specific  valne  to  trifling  variations. 

^  To  the  size  and  degree  of  branching,  which  too  often  constitute  the  only  distinc- 
tions between  alpine  and  lowland  plants,  and  which  have,  in  the  genns  AquiUgia 
as  well  as  elsewhere,  been  nsed  as  specific  characters,  it  is  not  possible  to  attach 
mnch  weight.  It  will  be  found  that  size  is  not  accompanied  by  any  constant  cha- 
ncters,  bot  that  in  this  genns,  as  in  most  or  all  of  those  which  are  common  in  al- 

Sine  regions,  every  variety  has  its  dwarf  and  tall  state.  It  is  well  known  to  gar- 
eners  that  the  species  of  JquUegia  do  not  retain  their  stature  in  cultivation  for  any 
length  of  time,  bat  that  they  become  by  degrees  tall  and  luxuriant,  and  totally  unlike 
tbeir  original  condition.  All  the  more  luxuriant  states  of  A.  vulgaris,  indeed,  are 
probably  of  garden  origin,  as  the  wild  species  in  all  mountain  countries  attain  no 
great  size. 

It  is,  however,  upon  the  shape  of  the  floral  organs  and  the  size  of  the  flowers  that 
specific  characters  are  in  general  founded.  The  colour  of  the  flowers  has  also  occa- 
sionally been  employed  as  an  auxiliary ;  but  little  stress  having  been  laid  upon  it, 
we  need  only  remark  that  in  gardens  every  colour  is  common,  and  that  changes 
in  that  respect  are  known  to  be  produced  by  artificial  circumstances.  The  colour 
of  the  anthers,  which  has  occasionally  been  relied  on,  seems  to  depend  in  a  great 
measure  upon  the  depth  of  colour  of  the  perianthial  leaves,  being  ydlow  when  they 
are  white  or  pale,  and  leaden  or  bluish  when  they  are  dark. 

We  cannot  find  in  the  published  descriptions  of  this  genus  that  any  of  the  Euro* 
pean  species  have  any  smell.  There  can  be  no  doubt,  however,  that  the  more  al- 
pine HimsJayan  forms  growing  in  dry  places  are  sweet-scented,  and  that  they  even 
retain  their  agreeable  odour  when  raised  from  seed  in  gardens  in  this  country.  At 
the  same  time,  these  sweet-smelling  forms  are  in  no  way  distinguishable  from  Eu- 
ropean specimens  of  J.  viscosa  and  A.  Pyrenaiea,  and  the  odour  seems  to  depend 
on  the  development  of  the  viscid  glands  so  abundant  in  such  states. 

In  passing  in  review  the  floral  organs  of  the  supposed  species  here  reduced  to  A. 
vulgaris,  it  may  be  remarked  in  the  first  place  that,  including  the  straight  or  hooked 
spurs,  all  the  characters  derived  from  them  are  those  of  degree  only.  The  sepals  vary 
from  long  acuminate  to  quite  obtuse,  and  their  size  is  equally  variable,  as  is  also  that 
of  the  flowers.  In  structure  there  is  not  even  a  shadow  of  a  difference,  and  characters 
derived  from  proportion  allow  of  the  separation  of  any  number  of  species.  The  shape 
of  the  inner  abortive  scariose  filaments,  the  parastemones  of  Reichenbach,  has  been 
relied  upon  by  that  author ;  but  they  appear  to  vary  very  much,  and  not  to  be  de- 
serving of  any  attention. 

If  the  straight  and  hooked  irours  were  a  constant  character,  it  would  form  an  ad- 
mirable specific  distinction,  unfortunately  this  is  by  no  means  the  case,  as  may  at 
once  be  seen  by  examining  the  diagnoses  of  authors,  in  which  the  words  subincurved, 
slightly  curved,  etc.,  are  of  common  occurrence.  On  many  specimens  too,  perfectly 
straight  and  much  incurved  spurs  may  be  met  with  on  one  plant.  Some  curious 
instances  of  the  difficulties  which  beset  authors  who  attempt  to  retain  all  the  species 
nsnally  distinguished  may  be  mentioned.  Reichenbach  quotes  A.  aljnna,  DC.  (charac- 
terized by  straight  spurs,  apice  subincurva),  under  his  A,  Siembergii,  to  which  he  as- 
cribes much  incurved  spurs  {vtUde  ineurvaia).  He  is  mainly  led  to  this  bv  the  figure 
of  Ddessert,  who  undoubtedly  ought  to  be  supposed  to  know  the  plant  intonded  by 
De  Candolle,  but  who  represents  a  specimen  with  a  mnch  hooked  spur,  without  any 
indication  that  the  diagnosis  of  the  species  does  not  correspond  with  his  figure.  In 
like  manner  Lindley  figures  (Bot.  Reg.  1847.  t.  64)  A.  lepioceraa,  Fisch.,  raised 
from  seeds  sent  by  the  author  himself  to  the  Horticultural  Society.  The  plate  re- 
presents a  much  incurved  spur,  while  the  accompanying  description,  copied  from 
Ftscher,  dwells  especially  upon  the  perfectly  straight  spur  as  the  distinguishing  mark 
of  the  species. 

However  paradoxical  the  views  which  we  have  thus  expressed  may  appear  to 
those  who,  on  the  authority  of  European  systematists,  have  been  in  the  habit  of 
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viewing  AfuiUgia  as  a  veiy  large  genus,  oonUlning  upwards  of  thirty  weU-marked 
species,  we  trust  that  they  will  not  be  rejected  without  due  consideration,  and  a 
careful  study  of  large  series  of  specimens,  both  dried  and  in  a  botanical  garden. 
Many  botanists  to  whom  we  hare  shown  the  extensive  aeries  of  specimens  in  the 
Hookerian  Herbarium,  have  been  surprised  at  the  amount  of  variation  exhibited,  and 
at  the  intricate  interlacing,  so  to  speak,  of  the  different  characters  by  which  their 
separation  into  well  characterised  species  is  rendered  impossible.  We  have  devoted 
weeks  to  the  study  of  these  plants,  in  the  hope  of  arriving  at  some  definite  results, 
and  we  shall  be  oidy  too  happy  to  have  characters  pointed  out  to  us  on  which  con- 
fidence may  be  pkccd.    Those  at  present  given  in  books  fail  completely  in  praetioe. 

1.  A.  Tolgaris  (L.  Sp.  752) ;  foliis  biternatim  sectis,  lobis  varie 
incisis,  sessilibus  vel  petiolatis,  sepalis  genitalia  superantibus,  petalonua 
calcaribus  sensim  atteuaatis. 

a.  nortnalU;  subglabni  vel  pubesoens,  sepalis  ovatis  obtusiusculis, 
calcaribus  petalonim  laminas  subsequantibiis  validis. — A.  vulgaris,  DC, 
SjfHt.  i.  334,  Prod,  i.  50;  Ledeh.  FL  Ross.  i.  55 ;  Eeich.  Ic,  Germ,  t. 
114.  A.  atrata,  Koch^  FL  Germ,  A.  Stembergii,  Reich,  Ic,  FL  Germ, 
/.  118.     A,  Pyrenaica,  Reich,  Ic.  Germ,  LWl  (non  aUorum), 

/3.  viscosa ;  glandulosa,  pubescens,  floribus  ut  in  o. — A.  viscosa, 
Gouan;  DC.  SysL  i.  335,  Prod.  i.  60. 

y,  pubijlora;  molliter  pubescens,  sepalis  ovato-lanceolatis  saepe  atte- 
nuatis,  calcaribus  abbreviatis  incurvis. — A.  pubiflora,  IFaU,  Cat,  4714  ! ; 
Royle!  Ill,  54.  A.  nigricans,  Reich,  Ic,  Germ.  /.  115.  A.  viscosa,  Reick. 
ib.  t,lU, 

d.  grandyiora ;  pubescens  vel  glandulosa,  sepalis  ovalibus  acutius- 
culis  vel  obtusis,  calcaribus  crassis  rectis  vel  incurvis,  foliis  plerumque 
profunde  incisis. — A.  alpina,  L.  Sp.  752 ;  DC.  Syst.  L  836,  Prod.  i.  50 ; 
Deless,  Ic.  sel,  i.  t.  48.  A.  glandulosa,  Fisch.;  DC.  Prod.  i.  50 ;  Sweei, 
FL  Gard.  i.  L  55  ;  Leddt.  Fl.  Ross,  i.  56.  A.  jucunda,  F,  et  M.  Ind. 
Eort.  Pet.;  Ledeb.  FL  Ross.  i.  736. 

€.  Pyrenaica ;  molliter  pubescens  vel  glandulosa,  sepalis  ovatis  acu- 
tis,  calcaribus  elongatis  gracilibus  rectis  vel  incurvis. — A.  Pyrenaica* 
DC.  SysL  i.  337,  Prod.  i.  50.  A.  leptoceraa,  LindL  BoL  Reg,  1847, 
^  64.  A.  Kanawerensis,  Comb,  in  Jacq.  Voy,  Bot,  t,  5 ;  Hook,  Bot. 
Mag.  4693.  A.  glandulosa,  Knowles  et  Westcoit,  BoL  Cab,  i.  L  10. 
A.  glauca,  LindL  Bot.  Reg.  xiii.  t,  46.  A.  fragrans,  Benth.  in  the 
Botanist,  iv.  1. 181.  A.  Moorcroftiana,  WalL  Cat.  4713  !;  Royle  I  lU.  54. 
A.  Olympica,  Boissierf  Ann.  Sc.  Nat.  xvi.  360. 

Hab.  In  Himalaya  occidentali  temperata  et  alpina.  a.  In  jugis  in- 
terioribus !  /3.  In  Himalaya  Tibetica !  y.  In  jugis  exterioribus  vul- 
garis, a  Kumaon !  ad  Kashmir ! ;  in  interioribus  in  a.  transiens.  d.  la 
montibus  Balti,  Winterbottom  I  Kumaon,  WaU,!  «.  in  Himalaya  al- 
pibus  et  per  Tibetiam  oocidentalem  inter  10-14,000  ped.  alt.  vulgaris! 

DisTBiB.  Europa  et  Asia  temp. 

It  must  not  be  supposed  that  the  varieties  indicated  above  are  in  any  way  con- 
stant. On  the  contrary,  it  will  be  found  that  they  pass  into  one  another  in  ereiy 
possible  way,  and  the  botanist  must  expect  to  find  many  specimens  which  he  wiO 
have  great  difficulty  in  referring  to  any  of  the  forms  characterized. 
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1.  The  variety  a  is  that  commonly  cultivated  in  gardens  in  England,  where  it  is 
often  veiy  Inznriant,  with  large  leaves,  the  lobes  of  which  are  little  divided.  In  a 
wild  state  it  is  seldom  glabrous,  and  is  very  variable  in  size.  In  India  it  is  less 
common  than  some  other  forms,  but  specimens  of  y  and  c  are  often  barely,  if  at 
all,  distinguishable  from  a. 

2.  Viscid  specimens  from  Zanskar  and  Piti  are  identical  with  an  authentic  speci- 
men of  A.  viscoia,  Gonan,  in  Herb.  Hook. 

8.  The  AqwUegia  pubiflora  of  Wall.,  which  is  common  in  the  rainy  Himalaya  from 
Kumaon  westward  as  far  as  Kashmir,  was  long  considered  by  us  as  having  cUims  to 
specific  distinction.  A  more  careful  study  of  the  genus  has,  however,  shown  us  that 
there  are  no  characters  in  the  leaves  which  can  be  relied  upon,  and  that  the  elon- 
gated or  acuminate  sepals,  which  we  had  regarded  as  a  sufficient  character,  occur 
equally  in  European  specimens,  which  are  only  distinguished  from  A,  vulgarit  and 
A,  vitcota  by  those  botanists  in  whose  opinion  every  trifling  variation  of  aspect 
affords  specific  characters.  There  is  no  doubt  that  the  ordinary  state  of  this  variety 
is  quite  distinct  in  appearance  from  the  common  alpine  state  of  A.  vulgaris ;  but 
not  only  do  the  specimens  from  the  interior  of  the  mountains  gradually  obliterate 
these  d^erences,  but  many  specimens  from  the  outer  hills,  where  it  cannot  be  sup- 
posed that  two  species  grow,  differ  in  their  large  leaves  as  well  as  in  the  large 
flowers  and  broader  sepals,  from  the  normal  state  of  A.  pubifiora, 

4.  8  is  a  very  remarkable  form,  but  it  is  perhaps  less  deserving  of  being  distin- 
guished as  a  variety  than  any  other,  as  the  monstrous  or  considerably  enlarged 
flowers  on  which  its  main  character  depends,  occur  in  very  different  localities,  and 
with  every  variety  of  leaf  and  size.  Some  of  the  states  of  this  plant,  when  the 
spur  is  abnormal,  and  the  sepals  are  much  enlarged  and  obtuse,  are  very  remarkable, 
and  at  first  sight  have  the  appearance  of  being  specifically  distinct.  They  must,  how- 
ever, lie  regarded  rather  as  monsters  than  as  anything  else.  Some  specimens  from 
Mr.  Wintcrbottom  must  be  mentioned,  as  being  included  under  this  variety,  lest  it 
should  be  supposed  that  we  consider  them  as  distinct.  These  seem  to  be  identical, 
in  flower  at  least,  with  A.juctmdat  Fischer. 

5.  The  smaller  forms  of  A.  Pyrenaicay  DC,  with  a  slender,  perfectly  straight 
spur,  and  viscid  pubescence,  are  readily  distinguished  from  the  ordinary  form  of 
A.  vulgaris  ;  but  unfortunately  they  pass,  in  every  country  in  which  they  occur,  by  a 
series  of  imperceptible  gradations,  into  A,  vulgaris.  The  stem  becomes  tall  and 
branched,  and  softly  pubescent,  the  spur  becomes  much  curved,  and  the  flowers 
much  larger.  Visiani  has  well  pointed  out,  in  the  '  Hora  Dalmatica,'  the  uncertainty 
of  the  spur  as  a  character,  and  has  stated  his  conviction  that  A.  Fifrenaica,  with  a 
straight  spur,  is  not  distinct,  from  A.  viscota.  Nor  are  the  rigid  glaucous  leaves  a 
sufficient  character  to  distinguish  certain  states  of  this  variety  from  the  remainder. 

16.  DELPHINIUM,  L. 

Sepala  5,  posticum  calcaratum.  Petala  4  (interdum  in  unum  calca- 
ratum  coalita) ;  duo  postica  basi  calcarata,  2  antica  unguiculat4).  Ova- 
ria  1-7. — Herbse  anntia  velperenma,  caulibus  erectis.  'Folia  palmaiim 
lobata.     Flores  conspicui,  carulei  vel  purpurascentea. 

The  species  of  this  genus  are  all  natives  of  the  north  temperate  zone,  growing 
either  in  woods  or  in  the  grassy  pastures  of  mountainous  districts,  or  in  dry,  stony, 
and  desert  hot  places.  None  have  been  found  in  the  mountains  of  the  Indian  Archi- 
pelago. They  are  all  extremely  variable,  and  the  genus  is  in  consequence,  if  pos- 
sible, in  still  greater  confusion  than  the  other  genera  of  Banunculacea,  The  mode 
of  ramification  and  denseness  of  the  racemes,  the  shape  and  size  of  the  flowers,  and 
the  length  of  the  spur,  seem  to  vaiy  almost  as  much  as  the  shape  of  the  leaves ;  and 
we  have  not  been  successful  in  our  attempt  to  arrive  at  definite  ideas  regarding  the 
limits  of  European  and  North  Asiatic  species,  from  the  materials  at  our  disposal. 
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We  hive  therefore  avoided,  in  all  doubtful  caaes,  identifying  the  Indian  species  with 
those  of  other  countries,  though  we  think  it  probable  that,  on  a  revision  of  the  genus 
with  good  materials,  several  of  them  wiU  be  found  to  agree  with  already  known 
species.  We  are  satisfied  indeed  that  the  greater  part  of  the  described  forms  will 
then  be  reduced  to  a  few  common  types. 

The  Indian  Lelphinia  are  mostly  Himalayan,  but  one  or  two  Persian  forms  ex- 
tend as  far  east  as  the  Paigab.  One  has  been  found  in  tropical  India,  but  not 
further  south  than  the  northern  part  of  the  Siadri  mountaios,  whence  it  extends 
westwards  to  Abyssinia.  One  of  the  Himalayan  species  inhabits  a  very  humid  cli- 
mate, and  extends  into  the  higher  parts  of  the  Khasia  hills,  but  in  general  these 
plants  seem  to  prefer  the  drier  climates  of  western  India.  Several  species  are  alpine, 
and  these  form  a  very  peculiar  group,  with  large  half-closed  membranous  flowers* 
remarkable  in  general  for  their  strong  odour  of  musk,  whence  the  mountaineers 
erroneously  suppose  that  the  musk-deer  feeds  on  them,  and  thereby  commnnicates 
the  peculiar  odour  to  its  glandular  secretion. 

Sect.  1.  CoNSOLiBA,  DC. — Ovarium  I.  Petala  in  unum  caica- 
ratam  coalita. — Species  annua,  [We  omit  Delphinium  Ajadi^ 
L.  (Wall.  Cat.  4720 1 ;  W.  et  A.  Prod.  i.  4.  Z).  paue^orum, 
W.  et  A.  Prod.  i.  4;  vix  Don)  which  is  only  cultivated  in 
India.] 

1.  D.  camptocarpnm  (Fisch.  et  Mey.  in  Led.  Fl.  Boss.  i.  68,  37); 
caule  rigido  ramosissimo,  foliis  trisectis,  caulinis  sessilibus,  segmentis 
fere  integris. — D.  Persicam  et  Aucheri,  BoUner !  Ann.  Sc,  Nat.  xtL 
362. 

Hab.  In  montibus  Beluchistan  supra  5000  ped.,  Stocks!  Afghani- 
stan, Griff.  No.  1376!— (©.«.) 
DisTRiB.  Persia  I  Asia  Caspica  I 

Radix  annua,  perpendicularis.  (Uudit  pedslis  vel  ^pedalis,  ramosissimns,  ramis 
rigidis  divaricatis  foliosis,  glaber  vel  incano-puberulus,  vel  supeme  breviter  visoooo- 
pilosus.  Folia  trisecta :  segmenta  radicalium  tripartita  vel  trifida,  caulinorum  aessi- 
Uum  oblongo-cuneata  pollicaria  tridentata  integrave.  Floret  longe  racemoei,  violacei. 
Pedicelli  patentes  strict!,  prope  basin  bracteolis  2-8  minutis  linearibua  muniti.  Sepala 
oblonga,  obtusa,  -^-pollicaria,  posticum  in  calcar  cylindricum  obtusum  rectum  adsoea- 
dens  f^poUicare  productum.  Petala  in  oorollam  monopetalam  4-nervem  cal<*iiT»tftm 
coalita,  calcar  cum  calcare  sepali  postici  snbconforme  et  in  eo  inclnsum.  Foliicmltu 
1  subrecurvus,  obtusus,  stylo  persistente  coronatus,  transvcrsim  mgosns,  glaber  vei 
hirsntus. 

A  plant  with  a  very  well  marked  habit,  but  varying  much  in  degree  of  pnbesoence, 
and  to  a  certain  extent  in  the  length  of  the  fruit.  It  seems  to  be  widely  distributed 
in  the  hot  deserts  of  western  Asia. 

Sect.  S.  Delphinasteum,  DC, — Ovaria  3-7.  Petala  4,  postica 
calcarata,  antica  pilosa  vel  barbata. 

2.  D.  peniciUatom  (Boissier,  Ann.  Sc.  Nat.  xvi.  369) ;  caule  pau- 
cifoliato,  foliis  5-partitis,  segmentis  inciso-pinnatiiidis  lobis  linearibus, 
racemis  elongatis  multifloris  subsimplicibus,  pedioellis  flore  parvo  bre- 
vioribus,  calcare  apice  dilatato  obtusissimo  incurvo. 

Hab.  In  montibus  aridis  Indise  bor.  occ. :  Beluchistan,  Stocka,  No. 
994  I  Panjnb  prope  Rawal  Pindi,  Viearyl  Marri,  Fleming!  Kash- 
mir prope  BaramuLa,  JFintJ    Banahal! — (Fl.  Apr.  Mai.)  (p.  v.) 
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DisTRiB.  Persia. 

iid^urlignosa,  deacendens.  CaulU  erectns,  1-l^pedalis,  fere  nndns,  tomento  brevi 
g^ndnloso  denso  tectos,  rarius  glaber.  Folia  atrinque  SfMne  pilosa,  circnmBcriptione 
reiiiformia.  Bractea  et  bracteolie  minutec,  lineares.  Sepala  p&Ilide  purpurascentia, 
angoste  obovata,  -(•pollicaria,  extus  pilosala,  posticum  calcare  breviore  vel  subasqai- 
longo  apice  inflato  gibboso  munitum.  Petala  postica  )  poll,  longa,  antioe  obtose 
HDguIata,  lamina  teuui  obtoae  biloba,  calcare  incnrvo  obtuso  apice  ampliato ;  antica 
^pollicaria,  lamina  alte  biloba,  ntrinque  dense  et  longe  pflosa.  Ovaria  3,  pilosa,  ra- 
riofl  glabra. 

The  shape  of  the  leaves,  and  of  the  anterior  petals,  which  are  veiy  large  and  co- 
vered witk  long  shaggy  hairs,  in  combination  with  the  very  short  pedicds,  seem  to 
be  the  best  characters  of  this  species.  The  pubescence  is  entirely  wanting  in  M^or 
Vicary's  specimens,  which  are  rather  imperfect,  with  scarcely  any  leaves,  bnt  identical 
in  flowers  with  those  from  other  localities.  The  spnr  is  singuhirly  variable,  being 
sometimes  only  slightly  incurved,  at  other  times  doubled  np,  so  that  the  apex  almott 
toaciies  the  bne  of  the  sepals. 

8.  D.  Mmicolsefoliiim  (Boissier!  Diagn.  Or.  vi.  6);  caule  pauci- 
foliato  ramoso,  foliis  tripartitis  segmentis  cuneato-ovatis  trilobis,  ra- 
oemis  elongatis  strictis,  pedicellis  flores  panros  vix  superantibus,  calcare 
recto  sepala  sequante. 

Hab.  Afghanistan,  GriffUA,  No,  1373  !  Paiyab,  in  moatosis  prope 
Indum  flumen,  Fleming/ — (p.  8,) 

DisTRiB.  Persia! 

Badijt  lignosa,  elongata,  descendens.  Gntlis  erectus,  glaber  vd  adpresse  pnbemloa, 
parce  lamosns,  ramis  rigidis  vimineis  divaricatis.  Fofia  coriacea,  adpresse  dnereo- 
pabenila  vel  tomentosa,  drcmnscriptionc  rotnndata,  l^^-poll.,  lobis  incisis ;  caulinm 
triaecta.  Jtaeemi  multiflori,  pedicdlis  flores  asquantibus  vd  paullo  longioribus. 
Braeiea  et  bracteolffi  1-2  lineas  longic,  lineares.  Flores  pallide  casrulescentcs.  Se^ 
pala  vix  \  poll,  longa,  extns  pnbcnila,  oblonga,  calcare  recto  cequilongo.  Felalapo^ 
teriora  antice  obliqna,  obtuse  angulata,  apice  bidentata,  calcare  subulato  recto ;  aU' 
Oca  bOoba,  pilosa.  FolUeuli  S,  glabri  vel  puberaU,  inflati  (in  Indicis  speciminibus 
Don  vid). 

It  is  quite  possible  that  this  may  be  only  a  form  of  the  next,  from  which  it  chiefly 
differs  in  the  siie  of  the  flowers,  and  somewhat  also  in  aq)ect.  Several  more  of 
Boisder's  spedes  may  in  all  probabUity  be  referred  to  this  or  to  the  preceding,  but 
the  nedmens  before  us  are  too  impedect  to  enable  us  to  state  decidedly  to  which 
they  belong ;  nor  are  the  diagnoses,  which  rest  on  very  tnvid  characters,  suflScient  to 
settle  the  matter. 

• 

4.  D.  denndatom  (Wall.  Cat.  4719 !) ;  caule  paucifoliato  ramoso, 
foliis  palmatim  5-7-partitis  segmentis  inciso-lobatis,  racemis  divaricato- 
ramosis  laxis,  floribus  magnis  longe  pedicellatis,  calcare  recto  sepala 
asquante. — ^D.  pauciflorum,  Roylel  III,  55  {vix  Don,  Prod.). 

Hab.  In  Himalaya  ooddentali  temperata  in  graminosis  calidis :  a 
Elashmir  ad  Baramula,  WlntJ  usque  ad  Kumaon! — (Fl.  Apr.  Jun.) 
(r.  V.) 

CauHa  erectiis,  glaber  vd  apicem  versus  puberulns.  Folia  rudicalia  longe  petio- 
lata,  ^-^-pollicaria,  5-7-paitita,  segmentis  ovalibns  bad  angustatis  cuneatis  indso- 
bipinnatifidia,  lobis  oblongis  vd  lineari-oblongis ;  eaulina  8-5-8ecta,  superiora  ses- 
flitia,  segmentis  lineari-pinnatifidis  linearibusve.  Pedieelli  lineari-bracteokti.  Floret 
oltrapoUicares,  pallide  oemld.  Sepala  ^pollicaria,  cum  calcare  lequiloiigo  extus  sub- 
flavioa.  FetaU  pottica  obtuse  cakarsta,  antice  oblique,  obtuse  augnlata,  apicem  ver- 
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BOS  tngiutata  et  bidentata ;  antiea  profiinde  biloba,  ntrinque  longe  piloaa.     FoUieuH 
3,  pilofiiiU  vd  sabglabri. 

A  ?cry  common  plant  in  the  outer  mountains  of  the  Western  Himalaja,  vaiying 
mnch  in  size,  bat  in  general  readily  recognizable  by  its  few-flowered,  mnch-brandifid 
stems.  D.  pauciflorum  of  Don  is  probably  correctly  referred  by  Wight  and  Ajuott 
to  their  plant  of  the  same  name,  which  is  apparently  a  state  of  D.  cotuolida  ;  hot 
Don's  description  is  not  certainly  referable  to  any  known  plant,  for  thongh  the  greater 
part  of  it  can  apply  only  to  D.  eoiuolida,  the  petals  are  those  of  a  pknt  of  the  sec- 
tion Delpkinattrum, 

5.  D«  dasycaiilon  (Fresen.  Mus.  Senkenb.  ii.  272) ;  caale  ra- 
moso  paacifoliato,  foliis  radicalibus  amplis  rotandato-reDiformibiis  late 
5-lobis,  lobis  trilobis  et  grosse  incisis,  caulinis  S-partitis  segmentis  ar- 
gute iucisis,  racemis  laxis  elongatis,  sepalis  extus  incano-tomentosis, 
calcare  conico  subrecurvo  duplo  lon^oribus. — IFalp.  Rep,  i.  52. 

Hab.  In  summis  montibus  Dekhan  occidentalis  prope  Junir  (Joo- 
neer).  Stocks/  Oibsan/—(Fl.  Aug.  Sept.)  (p.  «.) 
DiSTBiB.  Abyssinia,  Schimperf 

Caulii  erectos,  1^8-pedalis,  pilis  incanis  yel  fnlvis  rillosos  vd  tomentosus.  Foiia 
radicalia  numerosa,  pleromqne  longe  petiolata,  diam.  3-6-pollicaria,  lobis  late  tr^- 
zoideis,  ntrinqne  pabescentia,  serioea  vd  villosa,  snbtns  pallida  et  oonspicne  retica- 
latim  neiTosa ;  eaulina  ad  basin  secta,  segmentis  linearibus  incisis ;  Jhralia  indivisa^ 
linearia.  Fedicelii  flores  eeqnantes  vd  dnplo  snperantes,  tomentosi,  bracteolis  2 
altemis  snbalatis.  Flores  liete  csmleL  Sepaia  f-poUicsria,  versns  apioem  macula 
pallida  dense  pilosa  notata.  PetaJa  postiea  cartilaginea,  calcare  subnlato  recto,  an- 
tice  obliqaa,  angnstata,  acuta  yd  bidentata;  aniica  biloba,  pilosa.  Folliculi  8,  recti, 
f  poll,  longi,  tomentosi. 

We  can  find  no  difference  between  Dr.  Stocks'  spedmens  and  those  distributed  fay 
Schimper,  except  that  the  latter  are  more  villous,  and  want  the  radical  leares.  Aa 
Fresenius  in  his  diagnosb  describes  the  leaves  as  quinquepartite,  the  same  deficiency 
probably  exists  in  all  the  spedmens  collected  by  Schimper.  As  a  spedes  2>.  dasy- 
caulon  seems  veiy  distinct,  and  its  occurrence  in  Western  India  is  very  interesting  as 
a  proof  of  the  aflSnity  whidi  exists  between  the  flora  of  that  country  and  that  of  West- 
em  Airica.    Many  more  instances  of  this  will  be  met  with  in  the  course  of  our  work. 

6.  D.  Incantun  (Roylel  HI.  55);  caule  folioso,  foliis  tripartiUs 
segmentis  lineari-multifidis,  racemis  elongatis  multifioris,  pediceUis  flores 
majusculos  eequantibus  vel  superantibus,  calcare  recto  sepalis  longiore. 

Hab.  In  Himalaya  interiori  occidentali,  alt.  6-8000  ped.:  Kashoiir! 
Kanawer  1 — (Fl.  Aug.  Sept.)  (».  v) 

Fadix  lignosa,  cylindrica  vel  tuberosa,  perpendicularis.  (kadis  strictus,  erectos, 
bipeddis  et  ultra,  striatus,  Sfepe  angolatus,  incanua  vd  sublomentosus,  basi  interdom 
glabrescens.  Folia  petiolata  vd  subsessilia,  petiolis  basi  dilatatis.  Infiorescentia 
subsimplex  vel  rarius  paniculata,  pedicellis  bracteolis  pluribus  linearibus  munitis. 
Flores  Isete  csenild.  Sepaia  ovalia,  |-pollicaria,  incana.  PeUda  posiica  antioe  ob- 
tuse angulata,  bidentata,  calcare  subulato ;  antiea  bifida,  pilosa.  FoUieuH  8,  -^poUi- 
cares,  brevissime  tomentosi. 

A  handsome,  tall,  large-flowered  species,  strikinglv  like  some  forms  of  2>.  ffrandi- 
fiorwuy  L.,  but  with  bifid  (not  entire)  anterior  petals.  The  petals  seem  to  be  inva- 
riably entire  in  that  spedes,  and  they  are  always  bifid  in  the  Indian  plant,  exo^  in 
some  specimens  (unfortunately  flowers  only,  without  leaves,)  finom  the  mountaias  of 
Tibet  behind  East  Nipal,  in  which  they  are  very  slightly  emarginate.  It  is,  never- 
thdess,  extremely  probable  that  our  species  is  not  distinct  from  D.  grasuUforwttj 
which  seems  to  be  very  widdy  distributed. 
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7.  D*  caemletun  (Jacquem.I  ex  Camb.  in  Jacq.  Yoy.  Bot.  p.  7. 
t.  6) ;  caule  folioso  ramoso,  foliis  palmatim  5~7-partitis  segmentis  ob- 
ovato-cuneatis  inciso-lobatia  lobis  obtusis,  racemis  patulis  paucifloris 
laxis,  floribus  magnis  longe  pedicellatis,  calcare  recto  sepalis  longiore, 
oyariis  6.. 

Hab.  In  Himalaya  interiori  alpina :  Grarhwal,  alt.  14-15,000  ped., 
Sir.  H  WintJ    Sikkim,  alt.  14-17,000  ped.l— (t?.  v,) 

Caulis  sspe  diraricato-ramonssimns,  8-6-pollicaris  yel  pedalis,  incano-tomentosus, 
mperne  laze  sericeo-pilosoa.  Folia  ^l\  poll,  lata,  rotusdata,  s^mentis  obovato- 
oblongis,  saperionun  liaeariboB.  Fhres  pallide  cserolei,  pedicellis  plaribracteatis. 
Sepala  f  poll.  loDga,  ovalia,  obtnsa,  extos  pabescentia.  Fetala  posteriora  antice  xx>- 
tundata,  vix  obliqoa,  calcare  sabulato ;  antiea  lamina  obcordata  vel  obovata,  utrinque 
parce  pilosa.    Folliculi  5,  pubescent^  vel  pilosi,  -^-poUicares. 

Seemingly  very  distinct  from  the  last,  not  only  in  general  habit  bnt  in  floral  cha- 
ncters.  It  is,  howeyer,  compared  by  Gambessedes  with  D.  grandiflorumy  L.,  bnt 
diatingnished  by  the  smdler  flowers,  by  the  more  velvety  pubescence,  and  particolarly 
by  the  number  of  ovaria.  It  is  also  not  unlike  some  small  states  of  the  American 
Z>.  azttreum,  Mich.,  and  L.  pauei/hrum,  Nutt. 

8.  D.  ranunciillfoliiim  (Wall.  Cat.  4716 1);  caule  elato  folioso, 
foliis  palmatim  5-lobi8,  lobis  cuneato-ovatis  inciso-lobatis,  racemis  elon- 
gatis  mnltifloris,  pedicellis  flores  magnos  excedentibus,  calcare  recto  se- 
palis sequilongo. — D.  pyramidale,  Boyle  I  lU,  56. 

/3.  incisum;  foliis  palmatim  5-partitis. — D.  incisum,  Wall.  Cat 
4717! 

Hab.  In  Himalaya  occidentali  interiori :  Pir  Panjal,  Kashmir,  Boyle/ 
Kanawer,  alt.  11,000  ped.,  Jacquemont!  Garhwal  et  Kumaon,  Blink- 
worih! — (f7. «.) 

Cauiis  erectns,  2-3-pedali8  et  ultra,  pilis  patentibus  hirsutus.  Folia  superne  pilo- 
sula,  subtus  dense  tomentosa,  rotundata,  basi  cordata,  diam.  3-4-poll.,  petiolis  sequi- 
longia,  ad  medium  5-fida,  lobis  trifidis  et  inciso-dentatis ;  superiora  tripartita  ;jffora/ta 
lanceolata,  pedicellis  1-2-pollicaribus  tomentosis  breviora.  Bracteola  2,  saijie  flori 
adpresase.  Flores  (ex  sicco)  sordide  ceemlescentes.  Sepala  extus  pilosa,  |-poll., 
ovalia,  obtuaa.  Fetala  posHca  antice  recta  acuta,  atropnrpnrea,  calcare  subulato ; 
aiUica  lamina  bifida  pilosa.    Folliculi  3  pubescentes. 

9.  D.  altiMimum  (Wall.  I  Plant.  Asiat.  Ear.  ii.  t.  128) ;  caule 
ramoso  paucifoliato,  foliis  reniformibus  subtus  albidis  palmatim  5-7- 
fidis,  lobis  argute  incisis,  racemis  laxis  paucifloris,  floribus  magnis  longe 
pedicellatis,  calcare  sepalis  longiore  longe  subulato  incurvo. — JFalL 
Cat.  4718  !     QHff.l  Bin.  Notes,  p.  54.  No.  827. 

Hab.  In  Kipalia,  JFall.f;  in  montibus  Khasia,  alt.  5-6000  ped., 
Griffith /--{El.  autumno.)  (t?.  v.) 

BatUx  fiisiformis.  Caulis  gracUis,  2-^-pedalis,  pilis  patentibus  vel  subreflcxis  hir- 
antiiB,  rarins  basi  glabrescens.  Folia  radicalia  longissime  petiolata,  pet.  6-12-pol- 
licari,  diam.  S-6-pollicaria,  utrinque  sparse  pubescentia  vel  glabriuscula,  5-7-loba, 
lobis  late  cuneatis  trilobis  et  aigute  dentatis :  Jloralia  snbsessilia,  triloba,  suprema 
Knearia  bracteseformia.  Flores  fietidi,  violacei.  Sepala  ovalia,  obtusa,  extus  pilosa, 
|-l-poUicaria.  Fetala  postica  calcare  subulato,  antice  oblique  angulata,  bidentata, 
fltroporpurea ;  antiea  biJoba,  pilosa.     Folliculi  3,  pubescentes. 

Dr.  WaUich*s  plant  is  only  known  to  us  by  an  imperfect  specimen  in  the  herba- 


62  FLORA  INDIGA.  [Rontmemloeetg. 

nam  of  th«  Limiean  Sociefy,  and  by  the  figure  (|iiotod.    The  Khaaia  plant  is  i«- 
markabk  for  the  extremely  diaagrecable  odour  of  the  flowera. 

10.  p.  Yestitum  (Wall.  Cat.  4715  I) ;  caule  hispido  paudfoliato, 
foliis  reoiformibus  palmatim  S-fidis,  lobis  cuneato-ovatis  grosse  iadso- 
dentatis,  racemis  elongatis  strictis  multifloris,  pedicellis  flores  magnos 
superantibus,  calcare  incurvo  sepalis  eequilongo. — Boyle!  III.  55.  D. 
rectivenium,  Boyle!  Ill,  56. 

Hab.  In  Himalaya  temperata  et  subalpina,  alt.  8-12,000  ped. : 
Simla !  Kanawer  1  Garhwal  t  KumaoD  1  Nipal  1 — (Fl.  Aug.  Sept.) 
(«.  r.) 

CamUi  cffectaa,  2-8-pedalia,  pilia  rigidit  aabreflezia  dease  hiapido-piloflaa.  Foiia 
radiealia  petiolo  6-12-poU.,  ntriiiqiie  hiapida,  diam.  4-5-polHGaria;  eaulifia  1-2,  snb- 
aesailia,  floralia  braeteseformia  triloba  vel  lanoeolata.  ImJIoracetUia  aobiumon  vd 
simplex,  raoemia  seepe  pedtdibw.  Braetetda  membranaceie,  suboppoaite,  lanceolats, 
flori  non  adpreeaic.  Sepaia  l^-poU.,  extos  piloaa,  membranaoea,  fen  rotnndata.  Betalm 
patHca  astiee  obtiue  angalata,  bidentata,  cakare  aobulato ;  amtica  biloba,  docao  pores 
piloaa.     Folliculi  8,  piloai. 

11.  D«  Kashmiiiaamn  (Royle !  111.  53. 1. 12);  caule  foliooo  sub- 
simplici,  foliis  reniformibus  palmatim  5-lobis,  lobis  iuciso-dentatis, 
racemis  paudfloris  corymbosis,  floribus  longe  pedioeUatis,  calcare  recto 
saccate  obtuso  sepalis  paullo  breviore,  ovariis  3~7. — ^D.  Jacquemon- 
tianum,  CambJ  in  Jacquem,  Toy,  Bot.  viii.  L  7. 

Hab.  In  alpibus  Himalayse  occ.  Tibeticse,  alt.  11-16,000  ped.: 
Gilgit,  ^»/./;  Dras!  Suru,  Lcmce!  'Kjmawer,  JacguemoHt!  Kumaon, 
Sir.  el  WintJ—iv.v.) 

Cttulit  erectus,  l-2-peda]i8^  glabrinacalaa  yd  piEs  molliboa  patentibna  aporaia  pilo- 
8U8,  plorifoliatos.  Folia  loDge  petiolata,  S-4-poIlicaria,  pabeaoentia  Tel  piloaa,  orbi- 
etdari-reniformia,  lobis  grosae  et  aeepios  argute  incisis ;  eaulina  saperiora  aesaiUa  tri- 
partita, floralia  laneeolata.  Bacemus  simplex  vd  ramosns,  ramis  dongatis  apice  paa- 
dfloris.  Pedicelli  bracteolas  plures  laaeeolatas  gerentea.  Nores  ceenileL  S^pala 
pollicaria,  extus  dense  piloaa,  late  oralia,  membranacea,  nervosa.  Petala  postica  antioB 
obliqna  et  obtusa,  angmata,  apice  biloba,  atropurpurea,  cdcare  subnlato  nncinato ;  am- 
iica  lamina  profonde  bifida,  dorao  aoreo-pilosa,  Folliculi  8-7,  pubeacentes,  f  polL 
longi. 

12.  D«  Tiscoram  (H.f.  et  T.);  caule  ramoso  paucifoliato,  ftdus  le- 
niformibus  palmatim  5-7-iidis,  lobis  grosse  et  obtuse  crenatis,  ramis 
dongatis  plurifloris,  floribus  longe  pedicellatis,  calcare  cylindrioo  incurvo 
sepalis  sequilongo,  ovariis  3  glabris. 

Hab.  In  Himalayee  alpibus  inteiioribus:  Sikkim^  alt.  15-16,000 
ped. !— (Fl.  Aug.  Sept.)  (».  v,) 


Qmlis  erectna,  bipedaHs,  pilis  fiilvis  patentibns  brevisaimia  tectos,  panienlathn 
moans.  Folia  breriter  petiolata,  in  caule  2-8,  aecua  nervoa  paroe  piloaa,  CKterun 
glabra,  8-4-pollioaria,  crenato-lobata,  lobis  glaodola  apiculatia;  tmperiora  parva,  tnlobft 
vel  tripartita.  Pedicelli  bracteolas  2-8-lineare8  flori  non  adpresaaa  gerentea.  Ficrm 
purpureo-ceerolei.  Sepaia  late  oTalia,  subacnta,  j-poll.,  membranacea,  nerroaa,  eztna 
piloaa.  Petala  potHca  atropurpurea,  calcare  sabulato  incurvo,  lamina  antiee  obliqaa 
obtuse  angdata  et  angnstata,  integra  vd  crenulata;  anUca  utrinqoe  dbo-piloaa,  obtaso 
biloba.     Folliculi  8,  i-poU.,  glabri,  sutura  ventrdi  longe  ciliati. 

This  apedes  appeara  distinct  both  in  habit  and  charaders,  bat  our  spcdnMsiia  are 
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not  nnmeroas,  and  ftitiire  obMnren  may  diBcoTer  connecting  links.  We  do  not  re- 
cxiUect  that  it  has  any  smell,  nor  do  we  find  any  note  indicating  that  it  is  a  mnsky 
plant,  like  the  last  and  all  the  following  species,  from  which,  if  inodorons,  it  is  pro- 
oably  qnite  distinct. 

18.  D.  moscfaatma  (Munro,  mss.)  ;  caule  folioso  ramoso,  foliis  re- 
nifonnibas  palmatim  6-fidis  lobis  indso-crenatis,  ramis  multifloris, 
calcare  saccato  conico  obtuso  sepalis  ^  breviore,  ovariis  3  tomentosis. 

Hab.  In  Himalaya  int.  occ.  Tibetica,  alt.  12-14,000  ped.:  Kanawer, 
Munro  I  Handes,  Sir.  et  JFint.  No,  8  I — (r.  *.) 

Cauiis  erectns,  S-S-pedalis,  ramosissimns,  foliosos,  glaber,  apice  viscoso-pnbernlns. 
Folia  glabra,  longe  petiolata,  8-4-pollicaria,  petiolis  6-8-poll.  basi  dilatatis,  ^5-fida, 
inciso-crenata,  dentibns  glandola  apicniatis ;  Jloraiia  tripartita,  summa  oblonga.  Pa- 
nicuia  divaricato-ramoea,  mnltiflora.  Ffores  pollicares,  pallide  cffimlei.  Sepala  fere 
rotnndata,  membranaoea,  nervosa.  Petala  postica  calcare  subnlato  incmro,  glabrius- 
cola,  lamina  airopnrpurea  antioe  obtose  angnlata  apice  bifida ;  antica  lamina  ntrin- 
que  pilosa  profnnde  biloba.    Follieuli  S-poUicares,  tomento  brevi  fulro  pilosa. 

Chiefly  distinguished  from  the  last  by  being  much  more  robust  and  leafy,  and 
mnch  leas  haiiy,  by  having  a  strong  musky  smell,  by  the  bifid  posterior  petals,  aud 
by  the  larger  hairy  fruit  Both  species,  however,  are  imperfectly  known,  and,  like 
aU  this  group,  reqoire  careful  examination  and  comparison  in  the  Uving  state. 

14.  D.  glaciale  (H.f.  et  T.) ;  caule  simplici  folioso,  foliis  reni- 
formibus  tripartitis  segmentis  late  cuneatis  palmatim  multifidis  lobis 
linearibus,  raceme  corymboso,  calcare  saccato  conico  obtuso  sepalis 
breviore,  ovariis  4-5. 

Hab.  In  Himalaya  orient,  interiori :  Sikkim,  alt.  16-18,000  ped. ! — 
(Fl.  Aug.  Sept.)  (©.  r.) 

fferha  8-6-pollicaris,  tota  pilis  glandulosis  patentibns  hirsuta,  et  moschum  pntri- 
dnm  redolens.  Fetioli  inferiores  elongati,  basi  vaginautes.  Folia  diametro  bipolli- 
caria.  Fedicelli  exteriores  elongati.  Bracteola  plures,  altemK,  lineariloba:  vel  line- 
ares,  snprema  a  flore  remota.  Floret  inflato-subglobosi,  maximi,  pallide  cserulei. 
Sepala  membranaoea,  nervosa,  ultra  poll,  longa,  extus  laxe  pilosa,  fere  orbicularia, 
calcare  -(-f-pollicari,  obtusissimo.  Petala  postica  lamina  apice  vix  obliqua,  biden- 
tata,  atropurpurea,  calcare  subnlato  subincurvo ;  antica  lamina  dorso  pilosa  semibifida. 
Follieuli  i  poll,  longi. 

15.  D.  Bnmoniantim  (Boyle  1  HI.  66);  caule  simplici  folioso,  fo- 
liis renifdrmibus  semiquinquefidis,  lobis  cuneato-ovalibus  grosse  inciso- 
dentatis,  floribus  corymbosis,  calcare  late  saccato  conico  obtuso,  ovariis 
5-6. 

Hab.  In Tibetia occidental!,  in  summis  alpibus,  alt.  14-18,000  ped.: 
Nubra  1  Ladak  1  Hangarang  I — (Fl.  Aug.  Sept.)  (r.  v.) 

Herha  raDechata.  Caalu  erectus,  6-8-pollicaris,  rarius  pedalis,  viscoso-puberulus 
vel  tomentoBus.  Petioli  inferiores  8-5-pollicares,  basi  vaginant^.  Folia  adpresse 
pabescentia,  8-4-poil.,  dentibns  apice  glandulosis ;  Jloraiia  inferiora  tripartita,  sn- 
prema lanoeolata.  Pedicelli  ereotiusculi,  corymbosi,  nudi,  apicem  versus  bibractev- 
uti,  bracteolis  calyci  adpressLs.  Floret  pallide  csrulei.  Sepala  fere  orbicularia,  pol- 
Ucaria,  membranaoea,  nervosa,  calcare  ^poU.  Petala  postica  lamina  pallida  vix 
obliqna,  obovato-spathnlata,  bUoba,  calcare  cylindrico  incurvo  obtuso  piloso ;  antica 
mtrinque  pilosa,  lamina  bipartita.    Follieuli  7  lin.  longi,  viscoso-pnberuli. 

This,  which  is  the  moat  northern  of  the  musky  group,  is  distinguished  from  all 
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the  othen  bj  Uie  hairy  pak-ooloored  posterior  petala,  a  chaFacter  which  appears 
oonstant  in  a  considerable  aeries  of  specimens.  It  differs  a  good  deal  in  habit  from 
all  the  other  species  except  the  last,  the  leaves  of  which  are  very  different,  so  that 
we  do  not  hesitate  to  keep  it  distinct.  At  the  same  time  we  radily  admit  that  it 
is  qnite  possible  that  more  extended  obserration  will  show  that  the  characters  derived 
from  the  follicles  and  petals  are  of  leas  importance  than  we  at  preaent  believe^  in 
which  case  serersl  of  the  species  above  described  moat  necessarily  be  redooed. 

17.  ACONITUM9  L. 

Niibiaia,  G,  2km,  Sgtt,  Gardemmg,  i.  68 ;  Galthse  sp.,  IToai.  in  Bdi».  Jomrn,  &. 
i.  249. 

Sepala  5,  insequalia ;  supremum  (comw)  coii?exnm  vel  fornicatum, 
ceetera  plana.  PeUUa  2  superiora  intra  cassidem  absoondita,  unguicu- 
lata,  apice  in  saocum  (cueuUum)  forma  varium  expansa,  caetera  minima 
vel  abortiva.  Ooaria  3-6. — Herbs  perenneB,  erecta,  io\n'&palmaiiaecti8. 
Flores  ochroleuci,  violacei,  vel  sapius  carulei. 

This  genns  is  entirely  confined  to  the  northern  hemisphere,  the  species  being 
chiefly  European  and  north  Asiatic.  A  few  only  are  American.  Some  inhabit 
woods,  othen  mountain  pastures,  and  the  latter  are  often  very  alpine.  The  Indian 
species  are  all  temperate  Himalayan,  and  occur  in  every  part  of  that  chain  in  neariy 
equal  proportions,  but  moat  abundantly  perhaps  to  the  eastward  in  the  humid  parts 
of  Nipal  and  Sikkim,  where  they  grow  in  very  wet  places,  generally  near  streams. 
Four  of  the  Himalayan  species  are  endemic,  but  three  are  common  to  these  moon- 
tains  and  Europe.  Of  these,  two  inhabit  the  forest  region,  but  one  (the  com- 
mon A.  Napellui)  is  in  India  always  alpine,  and  confined  to  the  driest  regions  in  the 
interior. 

There  appears  to  be  no  necessity  for  following  Reichenbach  into  the  critical  de- 
tails by  which  he  has  illustrated  this  Protean  genus,  as  m«)8t  botanists  appear  con- 
vinced that  he  has  enormously  over-estimated  the  number  of  species.  Most  Aconites 
grow  with  great  luxuriance  in  rich  soil,  and  have  besides  been  very  extensively  culti- 
vated :  they  therefore  vary  much  in  luxuriance,  and  in  the  size  of  the  flowers.  The 
shape  of  the  sepals  and  petals  is  also  far  from  constant,  and  it  is  iq)on  slight  differ- 
ences in  these  that  Reichenbach  relies  for  the  discrimination  of  his  species.  These 
differences  are  merely  of  d^ree,  and  are  so  trifling,  that  an  examination  of  the 
plates  of  his  monograph  of  the  genus,  will,  we  think,  satisfy  most  persons,  that  at 
feast  three-fourths  of  his  species  are  mere  varieties.  In  this  opinion  we  are  sup- 
ported by  the  authority  of  Seringe,  who  seems  to  have  studied  the  genus  with  great 
care  in  the  mountains  of  Switzerland,  as  well  as  in  a  state  of  cultivation,  and  whose 
testimony  to  the  great  amount  of  variation  in  all  parts  of  the  flower  is  qnite  in  ac- 
cordance with  what  we  have  observed  in  the  Indian  species.  The  characten  of  the 
species  are  difficult  to  express  in  words  with  precision,  as  they  are  chiefly  derived 
from  variations  in  the  shape  of  the  posterior  sepal  or  helmet,  and  of  the  petals, 
which  are  very  irregular. 

The  roots  of  certain  species  of  this  genus  constitute  the  celebrated  Bikk  poison 
of  the  Himalaya.  The  result  of  our  inquiries  into  this  interesting  subject  has  been, 
that  no  individual  species  is  particularly  prized,  but  that  several  yield  this  virulent 
poison.  The  degree  of  virulence  varies  greatly  according  to  the  soil,  exposure,  cli- 
mate, and  altitude,  at  which  the  plant  grows, — to  such  a  degree  indeed,  that  we  have 
grounds  for  believing  that  the  same  species  which  is  violently  deleterious  in  humid 
shaded  localities,  is  all  but  inert  in  drier,  loftier,  colder,  and  more  sunny  pUioes.  That 
this  is  no  anomaly  in  the  vegetable  kingdom  is  notorious  to  persons  familiar  with 
the  influence  of  external  causes  on  the  development  of  medicinal  properties  in  the 
Hemp  and  Poppy.    So  fiiu'  as  our  experience  goes,  A,  Napellus,  /frax,  palwuUmm, 
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and  luridum  ire  all  extensiTely  used  as  BiJkh,  and  are  indiseriminately  called  by  that 
name  throoghoat  the  Himalaya.  We  have  not  detected  any  characters  by  which 
the  dried  roots  of  these  species  can  be  specifically  recognized,  nor  do  we  believe  that 
any  sncfa  exist.  Their  form  and  size  seem  to  depend  on  local  circnmstances,  and 
their  colour  on  the  mode  of  drying.  With  regard  to  native  information,  upon 
which  so  mnch  stress  is  laid,  onr  experience  has  proved  it  to  be  utterly  worthless  so 
liar  as  regards  the  discrimination  of  the  species  of  Aconite ;  even  the  most  intelligent 
hill-men  have  no  exact  knowledge  on  the  subject. 

1.  A*  Isycoctonimi  (L.  Sp.  753) ;  foliis  palmatis,  racemis  laxis 
paniculatis,  floribus  violaceis  Tel  ochroleucis,  casside  conica  vel  cylin- 
dracea,  petalorum  ungue  recto  filiformi,  calcare  eloDgato  cylindrico  un- 
dnato  vel  contorto,  folliculis  3  divaricatis,  seminibus  trans versim  pli- 
catorogosis. — DC.  Frod.  i.  67;  Ledeb,  Fl,  Rots,  i.  66.  A.  Iseve, 
Royle/  lU.  56. 

Hab.  In  Himalaya  oocidentnli  tempera ta,  alt.  7-10,000  ped.:  Kash- 
mir 1  Ghamba !  Kanawer  1  Kumaon  1 — (Fl.  Aug.  Sept.)  {v.  o.) 
DiSTBiB.  Europa !  (excl.  Britannia) ;  Asia  temperata  1 

Herba  elata,  foliosa,  sspius  glabra,  sed  interdnm  pnbescens  vel  etiam  tomentosa, 
panicnlatim  ramoaa.  Folia  diam.  6-10-poIl.,  rotundato-reniformia,  ultra  medium  pal- 
matim  7-9-fida,  lobis  cnneato-ovatis  trilobis  et  argute  incisis ;  superiora  sessilia, 
S-S-partita,  segmentis  oblongis  grosse  incisis  vel  indivisis.  Bacemi  elongati,  axillares, 
lalerales  et  terminales,  puberuli  vel  tomentosi  \  bracteis  lineari-lanceolatis  minntis. 
Floret  flavidi,  ochroleuci  vel  pallide  vidacei,  magnitudine  valde  varii,  puberuli.  CauU 
dono  cylindncea  vel  snbconica,  antice  in  rostrum  breve  porrecta.  Petala  longe  un- 
gniculata,  nngue  filiformi  erecto,  apice  in  saccum  dilatato,  calcare  cylindrico  recurvo 
uncinate  vel  subcontorto  apice  obtuso,  labello  oblongo  emarginato.  Ovaria  8,  gla- 
bra vel  pubesoentia.    Follteuli  ^-f -poll. 

A  well  marked  and  widely  diffused  species,  varying  much  in  the  size  and  shape  of 
the  helmet,  and  in  the  degree  of  curvature  of  the  spur  of  the  petals,  which  is  either 
at  once  abruptly  reflexed  and  convolute,  or  straight  with  a  recurved  tip.  The  latter 
abape  is  that  assigned  by  authors  to  A,  orienlaht  Miller,  or  A,  ochroleucum,  Willd., 
while  the  former  is  ascribed  to  the  true  A.  Zyeoetonum,  In  both,  we  find  the  shape 
of  the  spur  very  variable,  as  also  in  the  Indian  plant,  which  is  identical  in  general 
appearance  with  the  northern  forms  of  A.  lAfcoetonum,  except  that  it  is  usually 
somewhat  smaller-flowered. 

2.  A«  huidmn  (H.f.  et  T.) ;  foliis  palmatim  5-fidi8,  racemo  laxius- 
colo  simplici,  floribus  sordide  rubicundis,  casside  postice  gibbosa  hemi- 
sphseiica  antice  late  et  obtuse  rostrata,  petalorum  ungue  erecto  brevi 
lato,  cucuUo  horizontali  maximo,  calcare  brevi  lato  obtusissimo,  folli- 
colis  3-5  erectis,  seminibus  triquetris  Isevibus. 

Hab.  In  Sikkim  interiori,  alt.  14,000  ped.l  (ad  Tankra  et  Ghola). — 
(PL  Aug.)  (r.  V.) 

Badix  fusiformis.  CSs»/m  erectus,  2-8-pedalis,  paucifoliatus,  puberulus.  Folia  ra- 
dicalia  longe  petiolata,  pet.  fere  pedalibus,  utrinque  adpresse  puberula,  ultra  medium 
5-fida,  lobis  cnneato-ovatis  grosse  crenato-dentatis ;  caulina  5-8-partita,  argute  in- 
ciso-dentata ;  Jloralia  bracteteformia,  tridentata,  lanceolata  vel  linearia.  Baeennu 
simplex,  ^1-pedalis.  Fedieelli  bracteis  et  floribus  plerumque  breviores,  inferiores 
interdum  remoti,  cdongati,  2-3-bracteolati.  Sepala  fulvo-tomentosa.  Giums  long. 
f  poll.,  gibbere  ^  poll,  alto  fere  hemisphierico.  Feiaia  nngue  erecta  i  poll.  Uto  ca- 
naliculaio,  labdlo  apicem  versus  porrecto,  emarginato.     Ovaria  ghbra  vel  pilosa. 

This  spedes  is  veiy  distinct  from  any  hithorto  described  in  the  form  of  the  hel- 
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met,  which  is  dome-shaped  behiad,  with  a  very  broad  high  ardied  progeeiioii.    TIa 
petals  resemble  a  hammer  with  a  very  short  handle. 

8.  A.  palmatom  (Don,  Prod.  196) ;  panicula  pauciflora,  floribos 
viridi-cferuleis,  casside  convexa  fornicata,  petalorom  uugue  anguste 
linear!  incurvo  apice  in  cucullum  globosum  ecaicaratum  dilatato,  folli- 
culis  5  erectis  glabris,  seminibus  transversim  plicato-rugosis. — Wall. 
Cat,  4723  1  Royle,  III.  56. 

Hab.  In  Himalaya  temperata:  Nipal  ad  Gossain  Than,  WaU.! 
Sikkim,  in  monte  Tonglo,  alt.  10,000  ped.  1  (FI.  Juu.  Jul.) — (v.  o.) 

Caulit  erectus,  simplex,  S-S-pedalis,  foliosns,  glaber,  panieola  snbramosa  panei- 
flora.  Folia  longe  petiolata,  glabra,  diam.  4-6-poU.,  circumscriptione  rotandata,  basi 
cordata,  sinn  latissimo,  ultra  medium  palmatim  5-fida,  lobis  cuacato-ovatia  groase 
inciso-lobatis ;  floralia  similia,  minora.  Floret  in  ramis  eloagatis  subsolitarii,  fere 
poUicares.  Cassis  convexa,  altiludine  longitadinem  excedente,  breviter  roatrata. 
Follieuli  1-H -poUicares. 

4.  A*  variegatom  (L.  Sp.  751);  ramis  flexuosis,  racemia  laxia 
paucifloris,  floribus  viridescentibus  vel  cseruleis,  casside  altissime  forni- 
cata, petalorum  ungue  recto,  calcare  adscendente  reflexo,  ovariis  5,  semi- 
nibus transversim  plicatis. — DC.  Prod^  i.  59 ;  Ledeb.  Fl.  Ron.  i«  68. 

Hab.  In  Himalaya  orientali:   Sikkim  in  valle  Lachung,  alt.  9000 
ped. !— (FL  Sept.)  {v.  c.) 
DisTRiB.  Europ.  austr.  1  Caucasus  1 

Herba  gracilis,  debilis,  ramis  elongatis  flexuosis  imo  scandentibos  glabris  vel  ad> 
presse  puberulis.  Folia  l^-4-pollicaria,  profmide  palmatim  5-fida  vel  -partita,  seg- 
mentis  caneato-ovatis  inciso-dentatis ;  jtoralia  similia  sed  minora  et  utius  incisa. 
Panicula  divaricato-ramosa.  Flores  |-1 -poUicares.  Cassis  antice  abrapte  rostrata. 
Ovaria  glabra. 

The  occurrence  of  a  species  only  known  as  a  native  of  Europe  and  western  Asia  in 
the  interior  of  Sikkim,  without  any  known  intermediate  station,  is  very  remarkable ; 
but  the  Sikkim  specimens  agree  so  exactly  with  the  species  to  which  we  have  referred 
them,  that  the  identity  of  the  two  cannot  be  doubted.  Our  specimens,  however, 
are  not  numerous,  and  are  in  flower  only.  They  were  aU  obtained  in  one  locality, 
and  the  species  was  not  observed  in  any  other  part  of  Sikkim.  This  may,  however, 
perhaps  be  ascribed  to  its  slender  subscandent  habit,  rather  than  to  its  rarity.  It 
wiU  probably  be  foand  to  be  a  native  of  Western  China,  and  to  extend  thenoe  to 
Eastern  Siberia,  where  a  very  similar  species  {A.  volubile,  PalL)  appears  to  be 
common. 

5.  A.  ferox  (Wall,  in  Ser.  Mus.  Helv.  i.  160,  non  Plant.  As.  Ear. 
t.  41);  foliis  ovalibus  5-fidi8,  racemo  terrainali  multifloro  basi  composite, 
floribus  sordidd  csdruleis*  casside  alte  fornicata  acute  et  breviter  rostrata, 
petalorum  ungue  incurvo-iiliformi,  calcare  recurvo  obtuso,  folliculis 
5  erectis  pubescentibus,  seminibus  triquetris  dorso  transversim  mem* 
branaceo-plicatis.— i)a  Prod.  i.  64;  ITall.  Cat.  4721,  B!  CI  D!  (nan 
A,  nee  Plant.  Asiat.  Ear.  t.  41  quoad  iconem).  A.  virosum,  Ikm^ 
Prod.  196. 

Hab.  In  Himalaya  interiori  temperata,  alt.  10-14,000  ped. :  Garfa- 
wal !  Kumaon !  Nipal  I  Sikkim  I  (Fl.  Jul.  Aug.) — (v.  v.) 

Caulis  erectus,  3~6-pedaUs,  foliosus,  moUiter  pubesoens.  Folia  circomacriptioiie 
ovaUa,  basi  cordata,  utrinque  pabesoentia  et  sabtos  ad  nervoa  pilosa,  raiiiia  aabglsto. 
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4-4>-poIliearia,  palmatim  5>fida,  lobis  OTab'bng  vel  oblongis  basi  cuDeatis,  superne  pin- 
natiiide  indsa  et  groase  dentatis ;  Jhralia  confonnia,  minora,  raprema  trifida  vel 
lineaii-lanceolata.  Bacemus  tenninalis,  ssepe  pedalis,  basi  conipositas ;  pediceUi 
longi,  fioriferi  patentes,  fructiferi  patentes  vel  erecti,  bracteob's  pluribus  alternis  mu- 
niti,  apioe  dilatati.  Flares  ultra-pollicares.  Sepala  extus  fulvo-pubescenlia.  Pe- 
tola  nngue  longo  incnnro  snperne  in  saccom  magnum  inflatnm  duatata,  calcare  re- 
eniTO  obtuBO,  labello  elongato  oblongo  i^ice  retnso.  Filamenta  pilosa.  Ovaria 
plenunqne  5,  dense  viIlo«a. 

As  tbia  b  tbe  best  known  and  most  extensively  distributed  Bikh^  or  poisonous 
Aconite,  of  tbe  Himalaya,  it  appears  desirable  to  retain  for  it  Dr.  Wallich's  original 
name,  notwithstanding  that  he  has  conftised  with  it  certain  states  of  the  next 
spedea,  one  of  which  he  has  figured  in  the  '  Flantse  Asiaticse  Rariores.'  As  the  de- 
acriptiona  giTen  by  Seringe,  De  CandoUe,  and  Don  applv.  chie^y,  if  not  entirely,  to 
this  speciec,  there  is  mnch  less  inconvenience  in  retaiumg  than  there  would  be  in 
changing  the  name. 

6.  A.  Ifapelhui  (L.  Sp.  751) ;  foliis  mnltifidis,  racemo  denso  vel 
laxo  terminali  interdum  basi  composito  (in  alpinis  paucifloro),  floribus 
cseruleia,  casside  hemisphserica  sensim  in  rostram  breve  producta,  pe- 
talomm  nngue  incnrvo  filifonni,  calcare  brevi  obtnso  interdum  brevis- 
simo,  foUiculis  3-6  erectis  (in  planta  Indica  6  tomentosis),  seminibus 
triquetris  tevibus. — Seringe,  Mus.  Selv.  i.  162 ;  DC,  Prod.  i.  62  ;  Tor- 
rey  ei  Ch^ay,  TL  N.  Am.  i.  34;  Ledeb.  FL  Rem.  i.  69.  A.  dissectuni, 
Dtw,  Prod.  197 ;  JFaU.  Cat.  4724 !  Eoylel  lU.  56.  A.  ferox,  WaU. 
QU.  4721  A!  (nan  B,  C,  D),  Plant.  A».  Par.  t.  41.  A.  delphinifo- 
Ham,  Beich.;  Led^.  Fl.  Boss.  i.  70.     A.  multifidmn,  Royle!  lU.  56. 

Planta  polymoipha ;  formse  IndicsB  sequentes : — 

1.  Canle  ereoto  basi  glabro  superne  tomentoso,  foliis  palmatim 
partitis,  segmentis  inciso-pinnatifidis,  lobis  linearibus,  racemo  simplici 
denso  vel  laxiusculo. — A.  dissectum,  Don.     A.  ferox,  WaU.  I.  c, 

2.  Caule  humili  diffuso  basi  glabro  superne  pubescente,  foliis 
lineari-multiiidis,  racemo  paucifloro,  floribus  longe  pedicellatis. — A. 
multifidum,  Boyle! 

8.  Caule  humili  foliisque  adpresse  puberulis,  foliis  rotundato-re- 
niformibus  palmatim  5-lobis,  lobis  obtuse  inciso-crenatis. — A.  delphi- 
nifolium  y,  Ledeh.  A.  rotundifolium,  Kar.  et  Kir.  in  Led.  Fl.  Boss. 
L740? 

Hab.  In  Himalaya  interiori  alpina,  alt.  10-16,000  ped.:  a  Gilgit, 
Winterbottom  f  usque  ad  Nipal,  fTall./  et  Sikkim  !^(F1.  Jul.-Sept.) 

(v.  V.) 

DiSTRiB.  Europa  australis!   Asia  et  America  temperata  et   arc- 

tical 

1.  Caulis  erectuB,  2-8-pedali8,  simplex,  foliosns,  glaber,  apice  tomento  brevi  fulvo 
piloaoB.  Folia  glabra,  8-6-pollicaria,  trisecta  vd  pedatim  5 -partita,  segmentis  in- 
ciao-pinnatiildis,  lobis  divaricatis  linearibus  acutis.  Raeennu  tenninalis,  densus  vel 
(in  spec,  et  ic.  Wallichianis)  lazus,  pedicellis  stricto-erectis.  Braetea  trifidse  vel 
lanoeolatse.  Flores  f-I-poU.  Sepala  extus  puberula.  Fetaia  ungue  longo  incurvo, 
gacco  parvo,  calcare  brevi  obtnso  sabiecurvo,  labello  inflexo  sequilongo. 

2.  CmUis  difitiauB,  ^l-pedalis.  Folia  radicalia  1-2-poliicaria,  rotundato-reni- 
fcnnia,  ad  baain  5-partita,  lobis  indso-multifidis ;  caulina  pauca,  lineari-multiflda ; 

fioroKa  trifida  vel  linearia.    Floret  ultra-pollicares,  in  summo  caule  8-6,  cficrnlei ; 
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petioii  dongati,  ssepe  bipoUicares.  Cauit  dongaU,  miniiB  fomicata,  qoam  in 
forma  typica.  Fetala  longe  aDgmculata»  calcare  breviBsimo  obtoao^  labellam  non 
sequans. 

8.  Caulu  adacendeiiB  yel  prostratus,  8-12-pollicari8.  Folia  radicaHa  nameroaa, 
longe  peiiokta,  reniformia,  diam.  1-2-poLl.,  ultra  mediam  5-fida,  s^^cntis  lotim- 
dato-trilobia  vd  obtnae  tridentatis ;  caulina  sessilia,  palmatim  5-pariita.  Fhret  fere 
prions,  aepalis  sspe  longius  persiatentibus. 

This  is  at  once  the  most  widely  diffused  and  the  most  variable  Aconite,  being  ex- 
tremely abundant  in  temperate  Europe,  Asia,  and  America,  in  mountain  pasiores, 
and  ascending  into  the  alpine  region.  In  America  and  Asia  it  is  found  abundantlyr 
even  on  the  borders  of  the  arctic  zone.  At  low  elevations  it  is  very  luxuriant: 
and  as  it  grows  generally  in  rich  soil  near  villages  or  the  huts  of  the  mountain  shep- 
herds, it  sports  to  a  great  extent.  At  high  elevations  it  becomes  very  small,  and 
assumes  many  forms,  which,  considered  per  »e,  would  at  once  be  r^arded  as  speci- 
fically distinct,  but  which,  when  traced  by  the  assistance  of  numerous  suites  of  spe- 
cimens, are  found  to  present  no  well-defined  characters. 

To  the  Indian  botanist  who  has  not  had  an  opportunity  of  observing  the  amount 
of  variation  to  which  this  species  is  subject  in  different  parts  of  the  world,  or  of 
studying  extensive  suites  of  specimens  in  a  dried  state,  the  association  of  aU  these 
varied  forms  under  one  specific  name  will  doubtless  appear  at  first  sight  very  sur- 
prising. The  Himalayan  forms,  however,  are  quite  similar  to  those  of  other  ooon- 
tries.  The  smaller  alpine  states  are  the  same  ns  those  of  Siberia  and  North  America, 
and  some  of  the  larger  specimens  are  strikingly  like  Pyrenean  and  Spanish  specimens, 
which  exhibit  a  veiy  peculiar  fades,  but  which  even  Boissier  does  not  consider  spe- 
cificaUy  distinct. 

Though  this  plant  yields  a  part  of  the  Bikh  poison  of  the  Himalaya,  yet  we  are 
informed  by  our  friend  Colonel  Munro  that  the  roots  of  the  alpine  form  are  eaten 
by  the  hiU-men  of  Kanawer  as  a  pleasant  tonic,  under  the  same  name  {Mees)  as 
those  of  the  next  species. 

7.  A.  heterophyllnm  (Wall.  Cat.  4722 !) ;  foliis  vix  lobatis,  ra- 
cetno  maltifloro  simplid,  floribus  ocbroleucis  vel  ceeruleis,  petalorum 
cucullo  ecalcarato,  folliculis  5  erectis,  seminibus  argute  triqnetris  Isevi- 
bus. — Royle!  lU.  66.  ^.  13.  A.  cordatum,  Eoyle!  III.  56.  A.  Atees, 
EoylCy  Joum.  As,  Soc.  i.  459  (ex  ipso  auctore). 

Hab.  In  Himalaya  occidentali  temperata,  alt.  8-13,000  ped. :  Dras 
et  Kashmiri  Simla  I  KumaonI— (Fl.  Sept.  Oct.)  {v.  v.) 


Badix  fusiformis,  perpendicularis.  Caulis  erectus,  foliosus,  simplex  vel 
1-3-pedalis,  glaber,  supeme  velutino-pubescens.  Folia  radicalia  petiolata,  rotundato- 
reniformia  vd  cordata,  obscure  5-loba,  grosse  duplicato  inciso-crenata  vel  dentaia 
glabra,  caulina  late  cordata,  brevissime  petiolata  vel  amplexicaulia,  floralia  oblonga 
vel  lauceolata.  Bacemi  laterales  et  terminales,  multiflon,  hud  vd  densi.  FedieeiH 
erecti,  floribus  ssquales  vel  longiores.  Bracteola  2-8,  submembranaoeee,  ovatn  vel 
oblongse,  altemse.  Flares  ultra-pollicares,  ochroleuci,  purpureo-venosi,  vel  Itete 
ccerolei.  Sepala  extus  puberula ;  eatsis  convexa,  navicularis ;  lateralia  oblique  ovalia, 
antica  sinuosa,  lanceolata.  Fetala  ungue  late  lineari  subincnrvo,  apice  in  oucullnm 
subglobosnm  obtnsum  iuflatum  ecalcaratum  dilatata.  Ovaria  6,  pubescentia.  Polli- 
euli  f  poll,  longi,  puberuli,  erecti. 

According  to  Dr.  Boyle,  the  roots  of  this  plant  are  employed  in  Indian  Materia 
Medica  as  a  tonic,  under  the  name  of  Atees. 

18.  CnnCZFUGA,  L. 

Sepala  4-5,  regalaria,  elliptica.     Petala  8-6,  larius  nalla,  fonna 
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varia.    Ovaria  1-8.    FoUicidi  totidem.    Semina  ala  scariosa  lacera  cir- 
cumdata. — HerhsBperennes,  foliis  bi-tri'tematimsectis,  floribus  racemoHs, 

One  £a8t  Europe  and  Siberian  and  two  or  three  North  American  species  consti- 
tute  the  whole  of  the  genns,  which  is  distinguished  from  Aetaa  by  the  dehiscent  fruit 
only,  as  in  one  of  the  American  species  the  ovary  is  solitary. 

1.  C.foetida  (L.Syst.  Nat.  ed.  12.  659);  foliolis  ovatis  lanceola- 
^^t^petalU  2-4  emarginatis  vel  bifidis,  ovariis  4-8. — Ledeb.  FL  Rom, 
i.  72.  C.  frigida,  Roylel  III,  57.  Actaea  Cimicifuga,  L,;  DC,  Prod, 
i.  64.  A.  fingida.  Wall,  Cat.  4725 !  Actinospora  frigida.  Fitch,  et 
Metfer. 

Hab.  In  Sylvia  Himalayse  temperatse,  alt.  7-12,000  ped.:  Kashmir, 
Jacquemoni/  Boyle/  Nipal,  JTaU,/  Sikkim!  Bhotan,  GnffithI—(¥\. 
Jal.)  (c.  V,) 

DisTBiB.  Europa  orient.  1  et  Sibiria ! 

Herba  elata,  foliosa,  snbglabra,  apice  ferrugineo-tomentosa.  Folia  tematim  vel 
qoinatim  2-8-pinnatisecta,  foliolis  1^8 -poll,  subtus  ad  nervos  pubesoentibns  vel 
sabglabris  grosae  inciso-serratis.  Bacemi  simplices  vel  panicnlam  simpliciter  ramo- 
sam  elongatiam  ssepe  pedalem  formantes.  Floret  parvi,  flavescentes.  PetaJa  forma 
valde  varia,  snbsaccata,  et  fere  integra,  vel  planinscula  ^-biloba,  lobis  spice  incras- 
satis.     Fdliculi  ^poUicares,  breviter  vel  longe  pedicellati. 

The  form  of  the  petals  varies  much,  as  well  as  the  lengtii  of  the  pedicel  of  the 
frmt  and  the  shape  of  the  leaflets ;  nor  can  we  find  any  character  to  distinguish  the 
Indian  plant  from  the  common  North  Asiatic  species.  C.  Americana  is  also  very 
dosdy  allied,  bat  differs  in  having  much  more  elongated  racemes  and  longer  paler- 
ooloared  seeds. 

19.  ACTJEA,  L. 

Sepala  4--5,  regularia,  elliptica.  Petala  oblonga  vel  linearia,  4-5 
vel  plura.  Ovarium  solitarinm,  oblongum,  stigmate  sessili  peltato. 
Fructus  indebiscens,  baccatus,  polyspermus. — Herbse  perennes^  foliis  6i- 
tri'tematim  sectis,  floribus  albidis  racemons. 

Two  species,  one  common  in  the  temperate  parts  of  the  northern  hemisphere  and 
in  the  Himalaya,  the  other  confined  to  America  (and  perhaps  not  really  distinct),  oon- 
stitate  the  whole  of  this  genus. 

1.  A*  spicata  (L.  Sp.  722) ;  foliolis  ovato-  vel  oblongo-lanceolatis 
inciso-serratis,  racemo  simplici,  pedicellis  filiformibus. — DC,  Frod,  i. 
66 ;  Led^,  Fl,  Fom,  i.  71.  A.  bracby petala,  DC,  Prod,  i.  65  {excl, 
var,  S),  A.  rnbra,  Bigelow :  Torrey  et  Gray,  Fl,  N.  Am,  i.  85.  A. 
arguta,  NuttaU;  Torrey  et  Gray  1 1,  c,  A.  acuminata,  TTall,  Cat,  4726 ! 
R^le/  lU,  57. 

Hab.  In  Himalayse  temperatae  sylvis:  Marri,  Fleming!  Kasbmir! 
Kumaon!  Bhotan,  Griffith! — (Fl.  Mai.  Jun.)  (r.  i?.) 

DisTBiB.  Europa !  Asia !  et  America  1  temp. 

Caulit  erectns,  bipedalis,  basi  squamosus,  aphyllus.  Folia  pedalia,  decomposite, 
foliolis  1^2|-pollicaribus.  Bacemtu  terminslis,  1-8-pollicaris.  Beuca  ellipticfe  vel 
sabglobosie. 

llie  thick  fleshy  peduncles  and  petioles  are  probably  sufficient  to  distinguish  A. 
Ma  of  Bigdow ;  but  the  other  supposed  species  are  unquestionably  identical,  the  co- 
lour of  the  firuit  alone  appearing  to  vsry. 
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Tribus  V.    PiEONISiE. 

Sepala  persistentia,  herbacea,  eestiyatione  imbricata.  Pelala  plana. 
Anthera  demum  tortiles.  Ovaria  2-5,  multiovulata,  disco  carnoso 
cincta.     Folliculi  totidem.     Semina  magna,  albumine  carnoso. 

20.  PJCONIA,  L. 

Sepala  5,  persistentia,  berbacea.  Petala  6-10.  Ovaria  2—5.  Fol- 
liculi ovati,  polyspermi.  Semina  subglobosa. — Herbee  ereda,  foUis 
pinnalim  decomposUi^,  floribus  conspicuis  soUtariis  purpttreis  vel  allns. 

Natives  of  Europe  and  Northern  Asia,  and  of  Noitli  America  west  of  the  Rocky 
MoimtainB,  growing  in  mountain  woods  and  pastores.  The  species  have  been  much 
cnltivated,  and  floricultural  botanists  have  devoted  mnch  laboor  to  the  diseriminatioD 
of  many  supposed  species,  chiefly  of  garden  origin.  Specimens  in  herbaria  are  often 
very  imperfcM^t,  but  we  observe  that  authors  readily  admit  glabrous-leaved  vaxietiea 
of  the  pubescent-leaved  species  (a  character  on  which  De  Candolle  divides  the  genus 
into  two  sections),  and  that  glabrous  and  densely  tomentose  fruited  plants  are  not 
considered  specifically  distinguishable.  We  are  inclined  to  believe  that  all  the  erect- 
fruited  herbaceous  forms  belong  to  one  species,  as  we  can  see  no  distinctions  in  the 
shape  of  the  leaves  sufficient  to  distinguish  from  one  another  P.  qfunmUis  and  P. 
pereffHna,  We  have  not  had  an  opportunity  of  seeing  fruiting  specmiens  of  P.  ano- 
malay  L.,  the  common  Siberian  species,  which  is  undistinguishable  in  the  herbarium 
in  a  flowering  state,  but  is  chaTa(^erized  by  the  sprea^ng  carpels. 

1.  P*  officinaliji  (L.  Sp.  747) ;  berbacea,  foliis  bitematim  seciis, 
foliolis  incisis,  lobis  oblongis  lanceolatisve  acutis,  folHculis  1-3  erectis 
tomentosis  vel  glabris. — DC,  Syst.  i.  339,  Prod,  i.  65.  P.  per^rina, 
DC,  Prod,  i,  66.  P.  intermedia,  C.  A.  Meyer  in  Led,  PL  AU,  ii.  277 ; 
Led,  m.  Boss,  i.  74.     P.  Emodi,  fFaU,  Cat.Am  !  Roylel  lU,  57. 

Hab.  In  Himalaya  occidentali  temperata  interiori,  alt.  5-10,000 
ped.:  a  Kashmir!  ad  Xumaon! — (Fl.  Sfai.)  (r.  v.) 

DiSTRiB.  Europa  australis !  Sibiria  Altaica ! 

H^ba  erecta,  1-2-pedalis,  glabra.  Folia  6-12-poll.,  subtos  pallida,  glabrm  vd 
pubescentia.  Floret  albi  rosei  vel  purpurei  (in  Indieis  albi),  eztus  bractds  2-3 
calyci  adpressis  foliaceis  lanceolatis.  Sepala  ovalia  vel  rotuudata,  2-S  ext.  apioe  in 
appendicem  foliaceam  lanceolatam  expansa.  Discus  parvus  annularis  ovaria  cingens. 
Ovaria  dense  tomentosa  vel  glabra. 

Himalayan  specimens  of  this  species  are  not  distinguishable  from  those  of  Europe 
and  Siberia.  The  pubescence  of  the  fruit  is  of  no  value  as  a  character,  for  among 
the  few  Indian  specimens  in  fruit  before  us,  that  of  Jacquemont  is  quite  glabroos^ 
while  Migor  Madden's  is  densely  strigose. 


II.  DILLENIACE^. 

Sepala  5,  persistentia,  sestivatione  imbricata  (quincuncialia),  rarins 
pluriserialia.  Petala  5,  decidua,  aestivatione  imbricata,  unum  ssepe 
exterius.  Stamina  hypogyna,  pluriserialia,  indefinita.  Anikera  basi- 
fixse,  introrsee  vel  laterales,  rarius  extrorsse,  biloculares,  longitadinaliter 
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vel  poris  2  apicalibus  debisoeDtes.  Ovaria  diBcreta  vel  in  axi  mediante 
columna  oentrali  cohaerentia,  imilocularia  (rarius  solitaria)  intus  yd 
basi  ovulifera.  Styli  discreti,  terminales.  CarpeUa  debiscentia  follicu- 
laria,  vel  subbaccata  indebiscentia.  Semina  1  vel  plura,  arillata,  testa 
Crustacea  granulata  vel  cancellata,  rbapbi  brevi,  ampbitropa.  Embryo 
nuDutus,  bilo  proximus.  Albumen  carnosum. — Arbores,  firutices,  vel 
herbae,  inierdum  ^candenies.  Folia  aUema,  decidua  vel  perdstentia, 
Petioli  ban  dilaiati  vel  stipulis  adnatis  cUo  deciduia  muniti. 

This  Order,  which  is  usually  placed  next  to  Sanunculaciea,  is  undoubtedly  very 
nearly  allied  to  that  Order,  as  weU  as  to  Me^noltacea,  but  has  also  a  marked  rela- 
tionship to  some  Orders  which  are  generally  placed  at  a  considerable  distance,  being 
connected  both  with  TemstrOmiaeea  and  Ericace€B  by  means  of  Savrauja,  which, 
though  referred  by  most  botanists  to  the  former  of  these  Orders,  is  by  Lindley  and 
Flauchon  considered  an  undoubted  member  of  the  present  family.  We  shall  have  an 
opportunity  of  entering  fully  into  the  question  of  these  curious  affinities  when  we 
describe  the  genus  Saurauja,  which,  on  account  of  its  syncarpous  fruit,  we  propose 
to  place  In  or  near  Temstromiacea, 

The  species  of  Dillemaceip  are  either  tropical  or  Australian.  The  latter  country 
probably  contains  the  largest  part  of  the  Order,  in  the  shape  of  small  herbaceous 
plants  or  undor-shrubs,  sometimes  climbing.  No  species  are  found  beyond  the  tropics 
m  America,  but  in  the  eastern  hemisphere  a  few  stragglers  extend  as  far  as  the  base 
of  the  Himahiya,  and  into  southern  China. 

Tribus  I.  Delimejs,  DC. 
Stamina  superne  dilatata,  awtheris  remotis  obliquis  divaricatis. 

1.  DEUMAyL.,  DC. 

TrachyteUa,  DC,  l^ft.  i.  410,  Prod.  i.  70.  Leontoglossum,  Hanee  in  Walp.  Ann. 
ii.  18.  iii.  812. 

Flores  bermapbroditi.  Sepala  5.  Petala  4-5.  Stamina  mdefinita. 
Ovarium  solitarium,  depresso-subglobosum,  in  stylum  subulatum  at- 
tenuatum ;  ovula  2-3  e  basi  adscendentia.  FolUculus  ovalis,  angulo 
interiori  debiscens.  Setnen  solitariam,  arillo  cupuliformi  denticulato 
cinctum. — Frutex  scandena  sarmentosiu,  foliis  aaperrimia,  floribus  in 
paniculas  terminales  disposUis  albia. 

Tropical  climbing  shrubs,  all  but  one  American. 

1.  D.  sarmentoM  (L.  Sp.  736).— J^um.  Fl.  Ind.  122.  t.  37./.  1 ; 
DC.  Prod.  i.  69;  ^all.  Cat.  66321  Bot.  Mag.  3058!  Hook,  et  Am. 
Bot.  Beech.;  Benth.  Kew  Journ,  Bot.  iii.  256.  D.  intermedia,  Blume 
Bijd.  4 ;  Haask.  PI.  Jav.  Bar.  176.  Acteea  aspera,  Lour.  Fl.  Cock,  ed. 
WiUd.  i.  405.  'Tetracera  sarmentosa,  WiUd.;  Boxb.  FL  Ind.  ii.  645. 
Tracbytella  Actaea,  DC.  Prod.  i.  70.  Leontoglossum  scabrom,  Hance, 
I.e. 

a.  glabra ;  fructu  glabro. 

fi.  h^ecatpa ;  fructu  piloso. — D.  hebecarpa,  DC.  Syst,  i.  407, 
Prod.  i.  70;  Deleea.  Ic.  Set.  t.  72 ;  fFall.  Cat.  6633  ! 
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Hab.  In  Zeylania !  Malaya !  Ava !  Chittagong  1  Silhet !  et  Assam! — 

(t7.  V.) 

DiSTRiB.  Java!  las.  Philippin.!  China  australis! 

Folia  obovata,  oTali-oblonga  vel  late  lanoeolata,  obtiua  vel  acuta,  2-5  poll,  longa, 
1-2  lata,  nerrosa,  nervia  saperne  exaratis  aubtus  pronuoulis  parallelia  niimeroais, 
Bcaberrima  et  atrinque  cam  ramis  parce  adpresae  pUoaa,  Integra  subcrenata  vel  ser- 
rata,  aerratnris  mucronatia.  Panieula  diTaricato-ramoea,  adpresae  piloaa  vel  tomcD- 
tosa,  maltiflora,  hinc  iude  foliosa.    Florea  diametro  i-i-poU.    Sepala  refiexa. 

.A  very  variable  and  widely  diffosed  plant.  The  hairy-fruited  variety  is  well 
marked,  bat  does  not  appear  to  posaeas  any  othar  character,  nor  to  be  distingaiahed 
in  any  way  iu  distribntion  or  range.  The  shape  of  the  leaves  is  very  variable,  Uiose 
on  barren  shoots  and  on  young  plants  being  larger,  more  hairy,  and  more  conspi- 
cuously serrated.  According  to  Planchon  (in  Herb.  Hook.)  the  Linniean  specimen 
of  I),  tarmentosa  has  hairy  fruit.  As  the  glabrous-fruited  variety  is  common  in 
China,  there  can  be  no  reasonable  doubt  that  Loureiro's  Jctaa  is  correctly  referred 
here.  His  Calligonum  (1.  c.  p.  418,  TracAytel/a  CaHigonum^  DC.  Syst.,  Prod.  i. 
70)  is  more  doubtful,  being  described  fructu  gemino  polyspermOy  which  agrees  with 
no  Indian  Dilleniacea.  Indeed  Loureiro,  in  comparing  his  plant  with  Deiima  Mar- 
menioM  of  Burmann,  expressly  says  that  the  fruit  is  very  different.  The  Piripu  of 
Rheede  (Hort.  Mai.  vii.  t.  54),  which  is  referred  by  MVilldeuow  to  D.  sarmetUaia, 
but  which  De  Candolle  rejects  under  the  name  of  I).  Piripu,  as  too  different  in  ap- 
pearance to  be  considered  to  beloog  to  the  present  species,  appears  to  us  to  be  Po/y- 
gonum  Ckinense^  L.  If  Rheede's  figure  be  compared  with  that  of  Burmann  (¥1.  Ind. 
t.  30.  f.  8)  the  resemblance  will,  we  think,  strike  every  one.  Rheede's  descriptioa 
is,  however,  very  defective. 

2.  TETRACERAy  L. 

Flores  hermaphroditi  vel  abortu  poly  garni.  Sepala  4-6 ;  petala  to- 
tidem.  Stamina  indefinita.  Ovaria  3-5,  ovalis  pluribus  biseriaUbns. 
Folliculi  totidem,  crustacei,  nitidi,  angulo  interiori  dehiscentes.  Se- 
mina  1-5,  arillata. — Frutices  scandentes,  vel  rarius  arborcs.  Paniculse 
lerminaleSi  vel  ramulos  axillares/oliosos  terminanten. 

Natives  of  tropical  Asia,  Africa,  and  America.  Continental  India  north  of  Ma- 
laya possesses  only  two  species,  but  iu  the  islands  of  the  Indian  Archipelago  Uuy 
appear  more  numerous,  and  some  of  those  described  by  Blume  from  Java  may  yet 
be  found  in  the  Malayan  Peninsula.  T.  Heyneana  (Wall.  Cat.  6630 1)  is  (as  has 
been  noted  by  M.  Planchon  in  Herb.  Hook.)  a  Euphorbiaceous  plant. 

1.  T.lsevifl  (Yahl,  Symb.  iii.  71);  foliis  glabemmis  supeme  ni- 
tidis nervis  distantibus,  sepalis  intus  sericeo- pilosis,  folliculis  1-2- 
spermis.— ^fl«.  Cat,  6627  1  BC,  Syst,  i.  402,  Prod.  i.  68.  T.  Maia- 
barica,  Lam,  III,  t,  485./.  1  ?  T.  Rheedei,  DC.  Syst,  i.  402,  Prod.  i. 
68 ;  W,  et  A,  Prod.  i.  6  ;  fFight,  Ic.  t,  70 ;  BJieed.  Mai.  v.  t,  8. 

Hab.  Zeylania  1  Malabaria  !  Concan,  Graham. — (o.  s.) 

Frutex  scandens,  ramis  rigidis  angulatis,  cortioe  nitido  cinereo.  Folia  oblonga  vel 
lanceolata,  utrinque  angustata  vel  apice  abrupte  acuminata,  integerrima  vel  remote  et 
inconspicue  pancidentata,  3-5  poll,  longa,  1-2  lata,  nervis  primordialibus  utrinque 
5-6.  Panieula  pauci-  vd  multiflorse,  glabrae,  rarius  parce  strigoao-puberule.  Brae- 
teola  ad  ramiiicationes  parvse,  lineares.  Sepala  ciliata,  extus  glabra.  Semina  1-2, 
nilida,  arillo  inciso-laccro,  segmentis  late  lanceolatis. 

The  principal  characters  by  which  this  species  is  distinguished  from  the  next  are 
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its  gnater  smootlineaB  and  narrower  nearly  entire  leases,  and  the  number  of  seeds, 
in  T.  fans  1-2,  in  T.  Atsa  generally  more.  We  have  not  a  sufficient  number  of 
specimens  to  enable  us  to  judge  of  the  validity  of  these  differences,  but  in  any  case 
Vahl's  description  applies  to  tiie  present  and  not  to  the  next  species,  as  has  been 
correctly  observed  by  Wallich.  Wight  and  Amott,  however,  have  referred  it  to 
71  Asta,  considering  that  it  must  be  the  same  as  71  Malabarica  of  Lamarck,  from 
whom  he  received  his  specimens.  This  is  not  quite  conclusive,  because  Lamarck 
may  have  had  both  species  before  him.  His  figure  certainly  resembles  71  AsBa,  but 
be  represents  only  one  to  two  seeds,  and  his  description,  in  many  points,  seems  ap- 
plicable to  the  peninsular  plant.  He  states  that  his  specimens  were  from  Sonnerat, 
who  may  have  communicated  to  him  both  species,  as  he  collected  in  the  Malayan' 
Archipelago,  as  well  as  on  the  continent  of  India. 

2.  T.  A«Mi  (DC.  Syst.  i.  402,  Prod.  i.  68) ;  foliis  superne  glabris 
snbtns  prsesertim  ad  nervos  adpresse  pilosis  nervis  approximatis,  sepalis 
utrinque  glabris  ciliatis,  folliculis  S-B-spermis. — W,  et  A.  Prod.  i.  5 
{in  adnot.);  JFaU.  Cat,  6629.  T.  Malabarica,  Lam.  lU.  t.  485,/.  IP 
T.  dichotoma,  Bl.  Bijd.  3.     T.  trigyna,  RosA.  FL  Ind.  ii.  645. 

Hab.  la  ChittagoDg  I  et  in  Peninsula  Malayana :  ad  Penang  I  Ma- 
lacca !  Singapnr ! — (c.  v.) 

DiSTBiB.  Java!  Ins.  Philipp. ! 

Fnttex  scandens,  cortice  fiisco  vd  pallido.  Rami  novelli  strigoso-pilosi,  rarins 
glabrescentes.  Folia  oblonga,  utrinque  acuta,  remote  serrato-dentata,  2^-4  poll, 
longa,  1-2  lata,  nervis  primordialibus  8-12.  Fanicula  3-12-flor8e,  strigoso-pilosse. 
Semina  atra,  nitida.  JriUus  fimbriato-lacems,  segmentis  filiformibus  semen  snper- 
antibus. 

DC.  says  that  there  is  no  arillus,  but  his  specimens  probably  had  only  abortive 
seeds.     Roxburgh  describes  it  as  orange-<x)loured  wool. 

3.  T.  Zhuyaiidra  (Tahl,  Symb.  iii.  71);  foliis  ovalibus  vel  ob- 
longis  crasse  coriaceis  supra  lucidis  subtus  scabridis  demum  glabris, 
sepalis  ovalibus  extus  pubescentibus. — DC.  Syst.  i.  402,  Prod.  i.  68  • 
Boxd.  Fl.  Ittd.  ii.  646.     T.  lucida,  WaU.  Cat.  6631 ! 

Hab.  In  insula  Singapur,  WaU.! — {v.  «.) 
DiSTRiB.  In  Molucds  et  Nova  Caledonia. 

Bamuli  volubiles,  glabri,  juniores  pilis  scabris  asperi ;  partes  noveUse  cinereo-to- 
mentosee.  Folia  3  poll,  longa,  l|-2  lata,  petido  ^-poll.,  integerrima  vel  remote  den- 
ticnlata,  subtus  paUida,  secus  nervos  pubescentia.  Panicula  terminales,  foliosae, 
mnltiflone.  Sepala  6.  Petala  3,  oblonga.  Folliculi  8,  ovati,  Iseves.  Semina  2, 
nigra,  arillo  ampio  laciniato  dncta. 

We  have  not  seen  specimens  of  the  New  Caledonian  plant,  so  that  the  identifica- 
tion is  a  little  doubtful.  The  description  given  by  DC,  however,  agrees  very  well 
with  Dr.  Wallich's  plant,  which  is  unfortunately  only  in  bud.  We  have  therefore 
taken  the  character  of  the  flower  and  fruit  from  DC,  but  the  remainder  of  the  de- 
scription represents  the  Indian  plant. 

4.  T.  macrophylla  (Wall.  Cat.  6628 !) ;  foliis  obovato-oblongis 
utrinque  scabris^  panicula  elongata  multiflora,  sepalis  oblongis  nervosis 
extus  scabridis  pubescentibus,  folliculis  monospermis. 

Hab.  In  Singapur,  JFaU.  f — (p.  a.) 

Frutex  verosimiliter  scandens.  Bamuli  Iseves,  tomento  scabrido  fulvo  pubesoeu- 
it^.    Folia  5-8  poU.  longa,  2|-4}  lata,  petiolo  i-poll.,  obtusa  vel  sabtmncata,  in- 
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terdam  obtuse  acuminata,  inargine  sobsinaata.  Panieula  fnictigen  eloogaia,  fere 
pedalis:  ramuli  2-8-pollicares,  mnltiflori.  Sepala  •}  poll,  longa.  FoUicuH  1-4, 
sepala  asqnantes,  oboTato-oblongi,  argnte  rostrati,  brunnei,  nitidi.  Semen  soIitariiiiD, 
atratmn,  arillo  capuliformi  fimbriato  obliquo  in  sieco  albido  inTolatam. 

Tribus  II.  DiLLENIEiR,  DC. 

FUamenta  apice  non  dilatata ;  anihera  lineares,  elongat^e. 

3.  ACROTREMA^  Jack. 

Sepala  eipeiala  6.  Stamina  15  vel  plura,  pluriserialia.  FUamenta 
libera,  erecta.  Anthera  poris  2  terminalibus  dehiscentes.  Ovaria  3, 
discreta,  2-  vel  muitiovulata.  Carpella  intus  dehiscentia ;  semina  mem- 
brannceo-arillata,  testa  Crustacea  cancellata.^-Herbse  perennante9  md^ 
acauleSt  foiiis  moffnia,  fioribas  racemosii  Jlavis, 

This  genua  is  remarkable  as  being  the  only  herbaceoos  one  among  the  tropical 
section  of  this  family.  It  is  very  peculiar  in  habit,  consisting  of  low,  large-leaved, 
almost  stemless  plants,  which  are  natives  of  the  southern  parts  of  both  peninsuhs. 

§  1.  FoUicuUs  polyspermia, 

1.  A«  Amottianum  (Wight  I  HI.  i.  9,  t.  3) ;  foiiis  obovatis  basi 
late  oordatis,  racemis  bracteis  distichis  ovatis  dense  imbricatis,  pedicel- 
lis  elougatis  pateutim  pilosis. — A.  costatum.  Wall,  Cat,  1117  B!  A. 
Wightianam,  JFaU.  Cat.  3669 !  {non  W,  et  A,) 

Hab.  Malabar  et  Courtalam,  Wight! — (v.  s) 

Rhigoma  decnmbens,  lignosnm,  fibrillos  crassos  emittens.  Folia  e  ct^o  plora, 
obovata,  argute  dentata,  basi  cordata,  6-12  poll,  longa,  3-4  lata,  longe  dliata  et 
utrinque  preesertim  supra  nervos  pilis  laxis  tecta,  croterum  glabra.  Peiioli  l--3-pol- 
licares,  late  alati,  vaginantes.  Racemi  azillares  vel  in  axilla  folii  delapsi,  2-4-polli- 
cares,  bracteis  ovatis,  integris  vel  bilobis,  raembranaceis,  fUscis,  laxe  pilosis  demnm 
fere  glabris  dense  imbricati.  PedieelH  3-4i-polIicare8,  cum  calycibns  laxe  hirsuU. 
Sepala  6  lineas  longa. 

2.  A.imilloram  (Hook.!  Ic.  Plant,  t.  157);  foiiis  obovato-ob- 
longis  basi  angustatis  rotundatis,  mcemis  brevissimis,  bracteis  lanceo- 
latis  dense  imbricatis,  pedicellis  elongatis  adpresse  pilosis. 

Hab.  In  Zeylanise  montosis ! — {v.  %.) 

Rhizoma  horizontale,  elongatnm,  lignosum.  Cauli^  abbreviatus,  foliosns.  Folia 
4-8  poll,  longa,  1-8  lata,  denticulata,  supeme  inter  nervos  et  versus  marginem  longe 
pilosa,  csetemm  glabra  vel  scabra,  snbtus  pallida,  secus  nervos  adpresse  pUosa,  repan- 
do-denticulata,  jnniora  subplicata.  Petioli  1-2-poU.,  anguste  marginati,  basi  vagi- 
nantes. Bacemi  laterales  in  axillis  foliorum  superior uui  brevissimi,  simpiiees  vd  a 
basi  ramosi,  bracteis  oblongis  vel  lanceolatls  integris  vel  bidentatis  tecti,  dense  ad> 
presse  tomentosi.  Fedicelli  1-2-pollicares,  cum  calycibns  pilis  adpressis  hirsnii. 
Floret  iis  J.  Amottiani  dimidio  minores. 

A  good  deal  like  the  last,  but  easily  distinguishable  by  its  less  membraDons  leaves. 
which  are  more  narrowed  at  the  base,  by  its  much  shorter  racemes,  which  are  often 
quite  concealed  by  the  sheathing  bases  of  the  leaves,  and  by  the  much  smaller 
flowers.  There  is  an  extensive  series  of  specimens  of  this  species  in  the  Hooken'an 
Herbarium,  from  which  we  learn  that  it  flowers  in  its  first  year,  and  that  in  young 
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plants,  before  the  rhizoma  is  developed,  the  leaves  are  considerably  smaller,  propor- 
tionally narrower,  more  rugose,  and  sometimes  bullate. 

3.  A.  lanceolatmn  (Hook.  Ic.  Plant,  sub  t.  157);  foliis  anguste 
lanceoiatis  acntis  sinuato-dentatis  distanter  nervosis  supeme  glabris 
nitidis  subtiis  ad  nervos  adpresse  pilosis. 

Hab.  In  ZeylaniflR  montibus  temperatis,  JFiffhl!  Thwaiiesf — (r.  *.) 

Fo/ia  BDguste  spathalata  vel  fere  liuearia,  S-6  poll.  loiiga,  ^  poll.  lata,  sapeme 
argute  sinaato-dentata,  dentibos  gland ula  apicalatis  basin  versus  aogostata  dcntibas 
obtosioribus  :pelioiis  abbreviatis,  alatis.  In/torescentia  A.  uniflori.  PediceiU  1-2- 
pollicares,  laxe  pateatim  pilosi. 

This  species  is  only  known  from  a  few  very  imperfect  specimens  in  the  Ilookeriau 
Herbarium :  these  appear  to  be  young  pluits,  the  rhizoma  being  scarcely  deve- 
loped. There  are  traces  of  an  inflorescence  like  that  of  the  last  species,  but  no 
flowers  in  a  state  fit  for  examination. 

§  2.  FoUicuUs  l-2-8permi8. 

4.  A.  costatuxn  (Jack,  Mai.  Misc.,  et  in  Hook.  Bot.  Misc.  ii.  82) ; 
foliis  obovatis  basi  sagittatis,  race  mis  scapiformibus  erectis  laxis,  brac- 
teis  lanceoiatis  non  imbricatis,  fioribus  breviter  pedicellatis. —  /fa//.  CaL 
1117  A  !     A.  Wighlianum,  ir.  el  A.  Prod,  i.  6  ;  Jright!  III.  i.  9. 

Hab.  In  Travancor,  Wiyht!;  Malaya,  ad  Penang  et  Singnpur,  Jack! 
WaUJ—(p.8.) 

Rkizoma  lignosum,  sobhorizontnle.  Fo/ia  4-6  pollioes  longa,  ^2  lata,  dentato- 
serrata,  scabra,  supeme  secus  costam  inter  nervos  et  versus  margines  moUiter  pilosa, 
sabtuB  pallida,  secus  nervos  adpre8vSC-])ilosa.  Peiioli  brevissimi,  auriculati,  vagi- 
nantca.  Scapi  (cum  pedicel  lis  et  calycibus)  patentim  pilosi,  supra  medium  floriferi ; 
pedicelli  bracteis  duplo  lougiores.  iSepala  ^-pollicaria.  Stamina  15.  Ovaria  bi- 
ovnlata,  ovulis  axi  iusertis  collateralibus  adscendentibus. 

The  materials  at  the  disposal  uf  Wight  aud  Amott  at  the  time  of  the  publication 
of  the  Prodromus  were  so  imperfect  that  they  did  not  discover  that  their  specimens 
belonged  to  two  different  species.  One  specimen  (belonging  to  the  present  species), 
which  had  good  flowers  and  fruit,  was  employed  for  the  analysis  of  the  flowers  given 
in  the  Prodromus,  but  all  the  others  belonged  to  A.  Artfoiiianum,  which  alone  occurs 
in  the  Wallichian  Herbarium,  under  the  name  of  A.  Wightianum.  Dr.  Wight  had, 
however,  retained  in  his  own  collection  the  specimen  of  A.  coslalum,  along  with  one 
of  those  of  A.  Amoitianum;  and  when  he  had  occasion  to  revert  to  the  subject  for 
the  '  Illustrations,'  having  acquired  additional  materials,  he  detected  (he  difTcrences, 
which  he  has  clearly  indicated  in  that  work.  Dr.  Wight  has  also  pointed  out  the 
probable  identity  of  the  A.  Wightianum  of  the  Prodromus  with  A.  costatum^  Jack ; 
and  after  a  comparison  of  the  solitary  specimen  from  Travanr.'or  in  the  W^ightiau 
Herbarium,  with  those  of  Jack  and  Wallich,  we  can  find  no  differences.  As  the  de- 
scription of  A.  Wightianum  in  W.  A.  Prod.,  which  must  be  cousidcred  the  authority 
for  the  species,  agrees  in  all  essential  points  with  A.  costatum^  the  former  name  must 
neoeasarily  be  suppressed. 

4.  SCHUMACHERIAy  Vahl,  Arnoit. 

Sepala  5.  Ptiala  5.  Slamina  indefiuita,  unilateralia,  monadelpha, 
pluriserialia,  filamentis  in  columnara  brevem  oblique  cylindricnm  coalitis. 
Anthera  subsessiles,  lineari-oblongse,  obtusas,  apiculatse,  biloculares; 
loculis  lateraliter  dehiscentibus.     Ovaria  3,  discreta,  dense  pilosa,  uni- 
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OTQiata.  StjfU  fififanni-sobubrtL  CkrpdU  indehisoentia.  Semen 
erectum,  sobglobosam,  basi  iriUatam,  testa  ciustaoea. — Frutices  scan" 
daUt^  ramis  rigidu  JlejoumM,  foliis  coriaeetM  eoiupieue  pemmimerviU^  spicia 
arillariSui  td  Urmiaali6iU  pamicmlaiu,  flfuibiis  wemliiiu  McumdU  bidrac- 


Ab  ohKnre  and  impeffeetlj  deaoribed  geans  of  TaU's,  identified  and  dhancteriaed 
hj  Amott  in  ISSi.  It  appean  to  bave  more  affinity  with  iht  A.iiatralian  fonns  of 
the  Older  than  anj  other  tropical  genai  has.  Thit  specica  are  all  natives  of  Ceylon, 
and  require  itodj  in  their  natire  coiuitiy  to  detennine  the  amoont  of  vmriatioii  to 
which  thej  are  8id>ject. 

1.  8.  angiistilblia  (H.f.  et  T.);  foliis  oblongo-lanoeolatis  longe 
acmniDatis  serratis,  spids  axillaribos  foliis  breyioribus. 
Hab.  In  Zeylania,  JFalker!  Gardner!  etc. — (©. «.) 

Rami  jmiorea  aerioeo-incanL  FoHm  basi  rotnndata  vd  angastata,  sopeme  glabra 
nitida,  nbtiis  pnesertim  ad  nerroa  adpresae  piloaa,  4-6  poU.  looga,  1-1^  lata,  ^e- 
tioU  baai  Yaginantc8»  ^poDiearca.     FamiemUg  l-2-poDicare8»  aiinplicea  vd  ramosi. 

%.  S*  alwifalla  (H.f.  et  T.)  ;  foliis  late  ovalibus  utrinque  obtnsis- 
aimis  sinnato-creiiatis,  spicts  axiilaribus  rainosis  foliis  diioidio  brevi- 
oribus. 

Hab.  In  Zeylanis  montibus,  Gardner! — (r. «.) 

Baad  pilis  adpreasia  acabri.  FoKm  craaaa,  ooriaoea,  4-6  poIL  longa,  8-4  lata,  «i- 
peme  glab^^  sablns  pobescentia. 

3.  8.  castaneaefolia  (VahU  Act.  Hafn.  yi.  122)  ;  foliis  late  ob- 
longis  crenatis,  panicola  terminali  divaricato-ramosa  moltifloFa. — Am, 
in  JEdin.  N.  PkU.  Joum.  xvi.  315 ;  Wight!  lU.  i.  9.  U  4. 
a.  Vaklii  (Ani.  1.  c.) ;  foliis  utrinque  acutis. 
/3.  Grahamii  (Am.  1.  c.) ;  foliis  utrinque  vel  basi  rotundatis. 
Hab.  In  Zeylania ! — {v.  s.) 

Bami  janiores  incanL  Folia  oblonga,  forma  admndnm  varia,  breviter  petiolata, 
4-6  poll,  longa,  2^-3^  lata ;  inferiora  mnlto  majora,  interdum  fere  pedalia,  cnsM, 
snpeme  glabra,  sobtna  ad  nerros  pabemla.  Famtcula  interdum  foliosa.  F/oret  mag- 
nitndine  rarii. 

5.  l^ORMIA,  Bottb. 

Capellia,  Blame. 

Sepala  6,  coriaoea.  Petala  5.  Stamina  indefinita.  Jnthera  basi- 
fizse,  lineares,  apice  poris  dehiscent es,  omnes  oonformes,  vel  interiores 
elongatffi,  patentim  recurvse.  Ovaria  B-10,  multiovulata,  aid  vix  oo- 
bserentia,  stylis  longis  subulatis  terminata.  Carpella  demum  ad  sutn- 
ram  ventralem,  dehiscentia.  Semina  arillata,  testa  Crustacea. — ^Arbores 
interdum  excelsa,  floribus  conspicuia^  favis,  foliis  penninerviit,  stipulis 
petiole  adnatU,  cito  deciduis  vel  rariiis  persistentibus. 

Thia  genus  was  founded  bj  Rottboll  in  1783,  on  a  Ceylon  plant.  DecandoUe, 
in  the  Systema,  united  with  this  the  Lenidia  of  Poiret,  founded  on  a  Madagascar 
plant,  and  added  the  Dillenia  dentata  of  Thnnberg  as  a  third  species,  but  with  weU- 
(bunded  doubts  as  to  the  propriety  of  distinguishing  it  from  RottboU'a  plant;     The 
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fourth  and  last  species  in  DC.  Syst.  Veg.  is  a  New  Holland  plant,  2).  alata  of  Brown. 
Of  this  we  have  seen  no  authentic  specimen ;  but  a  plant  from  Cape  York  collected 
by  Mr.  Macgillivray  daring  the  voyage  of  the  '  Rattlesnake'  agrees  perfectly  with 
the  description  given  by  DC.  It  has,  however,  the  inner  stamens  elongated  and  re- 
curred, as  in  many  Dil/eniat  and  in  the  genus  Capetiia  of  Blume,  which  is  otherwise, 
both  in  habit  and  character,  identical  with  Wormia.  It  appears  therefore  unadvisable 
to  retain  this  genus  CapeUia.  Jack  had,  indeed,  some  time  before  the  publication 
of  the  Bijjdragen,  described  Blume's  CapeUia  as  a  genuine  JFormia,  adopting  the 
same  view  of  the  limits  of  the  genus  that  we  now  do,  and  making  its  characters 
depend  chiefly  on  the  dehiscent  fruit.  We  have,  however,  availed  ourselves  of  the 
character  indicated  by  Blame,  as  a  means  of  dividing  the  genus  Wormia.  We  have 
indnded  provisionally  in  the  genus  several  species  which  have  hitherto  been  referred 
to  Dillenta,  but  which  have  so  entirely  the  aspect  of  the  known  species  of  Wormia, 
that  in  all  probability  they  will  be  found,  when  better  known,  to  oe  members  of  it. 
Except  one  Madagascar  and  one  New  Holland  plant,  the  species  are  all  tropical  Indian. 

Sect.  1.  Capellia,  Blume. — Stamina  interiora  longiora,  patentim 
recurva. 

1.  "W.  ezcelsa  (Jack,  Mai.  Misc.  et  in  Hook.  Comp.  Bot.  Mag. 
i.  221);  foliis  ovalibus  acutis  denticulatis,  petiolis  late  marginatis,  ra- 
cemis  oppositifoliis  elongatis  multifloris. — CapeUia  multiflora,  Blume, 
Bijdr.  h,— Cuming,  No.  2358  1 

Hab.  In  Peninsula  Malayana  ad  Malacca  I  et  Singapur  1 — {p.  «.) 
DisTRiB.  Java,  Blume! 

Arbor  exoelsa.  FoUa  4-12-pollicaria,  in  petiolum  1-2-pollicarem  late  marginatum 
aensim  anguatata,  glabra,  subtus  ad  nervoa  sparse  pilosa,  juniora  cum  pedunculis  et 
omnibns  partibns  novellis  ssepe  floccoso-tomentosa.  Bacemi  simplices,  rarius  sub> 
ramoai,  folia  seqnantes  vel  snperantes ;  bracteie  lanceolatce,  cito  deciduse.  FediceiH 
altemi,  apice  clavati,  ^1  poll,  longi.  Sepala  late  ovalia,  glabra.  Petala  late  obo- 
vata,  bipoUicaria.  Stamina  exteriora  flava,  interiora  purpurea.  Folliculi  6-8,  li- 
neari-oblongi. 

2.  W.  oblong  (Wall.  Cat.  951 !) ;  foliis  ovali-oblongis  integris 
vel  obscure  crenatis,  petiolis  non  marginatis,  pedunculis  oppositifoliis 
2-5-floris  paniculam  terminalem  formantibus. 

Hab.  In  Peninsula  Malayana:  Penang,  Wall. I  Malacca,  Griffith! — 
(©.  «.) 

Arbor?  Folia  4-8-poll.,  petiolo  1^-pollicari  graciU  basi  vix  dilatato,  glabra 
Tel  subtus  ad  nervos  puberula.  Bacemi  folia  snperantes,  flexuosi,  puberuli ;  pedi- 
oelli  clavati,  apice  pUosi.  Sepala  crassa,  coriacea,  fere  orbicularia,  extus  adpresse 
sericeo-pUosa.    Petala  late  obovata,  ultra  2  poll,  longa.    Ovaria  8-10,  multiovulata. 

Sect.  2.  EuwoBMiA, — Stamina  sequilonga. 

8.  W.  triqi&etra  (Rottb.  Nov.  Act.  Hafn.  ii.  532.  t.  3) ;  foliis 
late  ovalibus  subtruncatis  grosse  repando-dentatis  vel  sinuatis,  petioUs 
(nisi  supremis)  non  marginatis,  racemis  5-6-floris  folia  subsequantibus. 
—DC.  Prod.  i.  75.  W.  dentata,  DC.  Prod.  i.  75 ;  JF.  et  A.  Prod. 
i.  7  in  adnot.     Dillenia  dentata,  Thunb.  in  Linn.  Tr.  i.  201.  t.  20. 

Hab.  In  Zeylania ! — (t?.  «.) 

Arbor.  Bami  glabri,  partes  novelise  interdum  tenuissime  incanse,  cito  glabre- 
acentes.    Folia  glabra,  coriacea,  5-8  pollices  longa,  4-5  lata,  basi  rotundata,  versus 


68  FLORA   INDICA.  [DiUoUt 

apioem  |wofandiiu  sinuate.   PetioH  non  dil&Uti,  saperne  cftoalicttlati,  ^-3-polli< 
Bacemi  6-pollicare8 ;   pedioeUi  saperne  clavAti,  glkbri,  poUicarea.      Sepala  ovmlia, 
extus  adpresse  sericea.     Petala  1  ^-polUcaria,  obovaU.     Ooaria  5. 

In  this  species,  as  in  W.  Madnffiucari^HM  and  aiafa,  the  lateral  foliaceons  pro- 
cesses on  the  petioles  break  off  spontaneously,  leaving  a  circnlar  scar  on  the  stcsm. 
On  the  petioles  of  the  youngest  leaves  they  are  occasionally  somewhat  persiste&t, 
and  at  the  apex  of  the  braach  there  is  a  sheathing  bract,  (evidently  a  dilated  petiole, 
as  it  occasionally  has  the  lamina  developed,)  in  which  the  terminal  bud  is  enclosed. 

4.  W.  pulchella  (Jack,  Mai.  Misc.  et  in  Hook.  Gonip.  Bot.  Mag. 
i.  221) ;  foliis  obovatia  obtuse  mucronatis  iutegerrimis,  petiolis  non 
marginatis,  pedunculis  unifloris. 

Hab.  In  Malaya  ad  Malacca,  Griff.! — (c.  «.) 
DisTRiB.  Sumatra,  Jack, 

Arhor  humilis.  Folia  4-5-polUcaTia,  petiolo  fere  pollicari,  glabra,  coriaeea.  Pe- 
duncuH  oppositifolii,  l|-2-pollicares,  ebracteati.  Sepaia  late  oTalia,  glabra,  poUi- 
caria.     FolticuH  5.     Semina  pauca,  arillo  rubro  pulposo. 

Griffith's  specimens  are  very  imperfect,  but  correspond  in  everything  with  Jack's 
description.  They  are  not  in  fruit;  we  have  therefore  taken  the  character  of  the 
seeds  from  the  Comp.  Bot.  Mag.  Jack  describes  the  pednncles  as  axillary,  bat  in 
Griffith's  specimens  they  are  evidently  leaf-opposed,  and  only  appear  axillaxy  in 
consequence  of  several  leaves  growing  close  together  towards  the  extremity  of  the 
branchlet. 

5.  IXT.  retosa  (U.f.  et  T.);  foliis  obovatis  siuuato-dentatis  sab- 
truncatis  et  retusis,  pedunculis  oppositifoliis  1-3-floris. — Dill,  retusa, 
Thunb.  in  Linn.  Tr.  i.  200.  i.  19 ;  JMin.  III.  t.  492.  /.  2;  DC,  Prod, 
i.  76 ;   JFalL  Cat.  6625  !  W,  et  A.!  Prod.  i.  6. 

Hab.  In  Zeylania,  ^iittnAffr^. — {v.s.) 

Arbor,  rarois  glabris,  junioribus  puberulis.  Folia  4-6-pollicaria,  petiolo  l-l^poU. 
5^<i/a  ovalia,  glabra.     P^/a/a  obovata,  pollicaria.     Oraria  5-6. 

6.  W,  bracteata  (H.f.  et  T.) ;  foliis  ovalibus  vel  obovatis  crenatis, 
pedunculis  plurifloris  folia  non  eequantibus,  pedicellis  bibracteolatis. — 
Dillenia  bracteata,  Wight!  Ic.  t.  358. 

Hab.  In  montibus  provincise  Maisor,  in  regione  "Balagbat"  dicta. 
—  Wight!  {v.  9.) 

Arhory  cortice  cinereo  rugoso,  ramulis  partibosque  novdlis  sericeis.  Folia  ad 
apices  ramorum  confcrta,  3-6  poll,  louga,  1^-3  lata,  nervis  obliquis  crebris  parallelis, 
superue  liicida  glabra,  subtus  pallida,  adpresse  pubesccntia,  demum  fere  glabra.  Ba- 
cemi  oppositifolii;  hractea  obovato-spathulat«}.  Sepala  ovalia,  dorso  scncea.  Pe- 
tala obovata,  1^  poll,  louga.  Ocaria  5.  Folliculi  totidem,  rocmbranacci.  Semima 
obovata,  arillo  parvo  carnoso. 

This  appears  a  very  distinct  species.  Probably  Roxburgh's  Dillenia  repamda 
is  the  same,  but  his  description  is  so  imperfect  that  the  point  caunot  be  deter- 
mined with  certainty  without  the  inspection  of  specimens.  The  locality  assigned 
by  Roxburgh  to  his  plant  is  llindostan, — that  is  to  say,  probably  the  mountains  of 
Behar,  the  vegetation  of  which  is  analogous  to  that  of  the  hilly  country  of  Maisor  and 
the  Dekhan. 

7.  "W.  integra  (H.f.  et  T.);  foliis  obovatis  obtusis  subintegris, 
pedunculis  aubsolitariis. — Dillenia  integra,  Thunhergxn  Linn.  Tr.  i.  199. 
/.  18;  Urn.  III.  t,  492./.  1  ;  DC.  Prod.  i.  76. 
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Hab.  In  Zeylania,  Tkunherg. 

Jrbor.  Folia  integerrima  vel  a  medio  ad  apieem  obscare  Berrttlata,  subspitha- 
msea,  palxnam  lata.  Petioli  villosi,  pollioares,  canaliculati.  Sepala  oblonga.  Pe- 
tcUa  obovata,  1^-pollicaria  (ex  icone  Thanbcrg.). 

We  have  not  seen  anvthing  like  this  from  Ceylon;  in  general  character  it  ap- 
proaches very  closely  to  IF.  oblonga,  "Wall.,  but  that  belongs  to  the  first  section. 

6.  DILUSNIA,  L. 

Sepala  et  peiala  5.  Filamenta  filiformia,  pluriserialia ;  anthera  li- 
neares,  exteriores  erectae  introrsae,  interiores  recurvae  extrorsse.  CarpeUa 
5-20,  indehiscentia,  cum  axi  central!  in  pseudo-baocam  calyce  per- 
.sistente  involutam  cohsereutia.  Semina  in  pulpa  gelatinosa  nidulantia, 
cxarillata. — Arbores,  foliis  penninerviis,  stupe  maximis,  fioribus  conspi- 
cuts,  albis  vel  JlavU, 

The  species  of  this  genns  are  all  Indian,  and  inhabit  the  dense  tropical  forests 
among  the  moantains.  One  species  skii*ts  the  base  of  the  Himalaya  to  28°  N.  lal. 
Most  of  them  flower  before  the  expansion  of  the  leaves,  which  are  generally  of  great 
size,  and  vary  a  good  deal  in  shape.  On  this  account  the  species  are  very  difficult  of 
discrimination,  and  it  is  possible  that  we  may  have  reduced  their  number  too  much. 
We  believe,  however,  that  it  is  much  more  advantageous  to  science  to  limit  our  lists 
to  the  species  which  are  well  known  tliaa  to  establish  new  species  on  insufficient 
grounds ;  and  we  must  leave  to  botauists  in  India  who  may  have  an  opportunity  of 
observing  these  trees  in  their  native  forests  or  in  cultivation,  the  task  of  ascertaining 
the  degree  of  variation  to  which  they  are  subject,  especially  in  size  and  shape  of 
leaves,  and  in  the  length  of  the  petiole. 

Sect.  1.  EuDiLLENiA. — Flores  albi.     Semina  margine  pilosa. 

I.  D.  speciosa  (Tbunb.  Linn.  Tr.  i.  200);  foliis  petiolatis  ob- 
longis  vel  lanceolatis  acutis  argute  serratis,  fioribus  cosetaneis  solitariis 
maximis,  carpellis  viginti  polyspermis. — Sm.  ExoL  Bot,  t,  2,  3 ;  DC. 
Prod.  i.  76 ;  Ham.  in  Linn.  Tr.  xv.  99 ;  Eoxb.  M.  Ind.  ii.  650 ;  JFalL 
Cat.  943  excl.  C!  W.  ei  A.I  Prod.  i.  6  ;  Wight!  Ic.  t.  823.  D.  ellip- 
tica,  Thunb.  Linn.  Tr.  i.  200 ;  DC.  Prod.  \.  76.  D.  Indica,  L.  ^.  745. 
Syalita,  Rheed.  Mai.  iii.  t.  38,  39. 

Uab.  In  sylvis  densis  in  regionibus  montosis :  Zeylania !  Malabar, 
Rheed.y  fTight /  Concany  Graham;  Onssa,  Roxb.;  Behar,  M*Clelland! 
secus  basin  Himalayse  a  Nipalia,  Wall.!  ad  Assam  I  in  Silhet !  Chitta- 
gong !  Ava  !  et  per  totam  peninsulam  Malayanam,  Griffith! — (Fl.  Jun. 
Jul.)  (c.  r.) 

DiSTRiB.  Per  totam  Indiam  tropicam. 

Arbor  mediocris,  late  comosa.  Folia  oblonga  vel  lanceolato-oblonga  (arborum 
juniorum  basin  versus  lonee  angtistata),  acuta  vel  abrupte  acuminata,  8-10  poll,  longa, 
3-4  lata,  petiolo  1-2-poll.,  superne  glabra,  subtus  ad  nervos  cum  petiolis  subpilosa. 
Ffores  diamctro  O-poUicares  {Roxb.).  Sepa/a  fere  rotnndata,  crassissima,  glabra. 
Feiala  late  obovata.  Aniftene  lineares,  exteriores  erect«e,  interiores  flnvae,  patentes. 
Fructus  calyce  aucto  inclusus,  depresse  subglobosus,  diam.  3 -poll.,  loculis  camosis  drca 
axiu  crassum  camosum  dense  verticillatis,  ibique  inter  se  et  cum  placenta  spongiosa 
partim  cohserentibus^  cceterum  liberis;  semiuibus  in  axi  numerosis  ocmpresais  margine 
pilia  aimplicibus  inarticulatis  villosis,  testa  crassa  granolata. 
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somewhat  oboTate,  sharply  denticulate,  10  inches  long  by  5  broad,  with  a  petiok  an 
inch  long.  They  are  slightly  silky  above,  but  probably  b^me  glabrous  wiUh  age,  and 
are  pubescent  below,  especially  on  the  nerves.  The  flowers,  which  unfortunately  are 
in  a  very  imperfect  state,  seem  the  same  as  in  2>.  peutoffyna.  For  the  proent  it  ap- 
pears sufficient  to  call  attention  to  this  plant ;  we  really  know  nothing  of  the  varia- 
tions and  mode  of  growth  of  these  trees,  and  to  found  species  on  single  specimens, 
especially  where  the  flowers  and  leaves  are  detached,  as  is  almost  always  the  case  in 
this  genus,  would  lead  to  irremediable  confusion. 


III.  MAQNOLIACBJl. 

Fhres  hermaphroditi,  rarissime  unisexuales.  Sepala  et  petala  hypo- 
gyna,  ternatim  (rnrissime  quinatim)  pluriserialia,  sestivatioiie  imbricata, 
decidua.  Stamina  indefinita,  circa  torum  cylindiicum  inserts,  libera; 
anlhera  basiiixse,  loculis  linearibus  lateralitcr  vel  introrsc  dehiscentibus. 
Ovaria  plurima  (rarissime  pauca  aut  solitaria),  disereta  sive  lateraliter 
inter  se  coha;rentin,  unisehaliter  verticillata  vel  saipius  supra  torum 
elongatum  spicatim  disposiln,  uuilocularia.  Ovula  in  sutura  ventrali  2 
vel  plura,  rarius  e  basi  adscendentia  solitaria,  auatropa.  Emlfryo  in 
basi  albuminis  copiosi  oleosi  non  ruminati,  minutus,  hilo  proximus. — 
Arbores  vel  frutices  stcpe  aromatica ;  foliis  altemia  simplicibiu  integ^- 
rimisy  stipulis  laieralibua  petiolo  adnatis  cito  dedduis,  rarius  nullia. 

In  this  family  the  petals  are  always  imbricated  in  more  than  one  row,  or,  in  other 
words,  the  perianth  always  consists  of  more  than  two  series.  The  sepals  are  often 
identical  in  texture  and  appearance  with  the  petals,  but  sometimes  they  are  readily 
distinguishable  from  them,  and  they  are  then  usually  three  in  number.  In  the  Indian 
species  this  ternary  arrangement  oecurs  more  or  less  distinctly  in  all  the  species 
which  we  have  had  an  opportunity  of  examining ;  but  other  authors  describe  the 
perianth  of  some  species  ss  pentamerous. 

We  follow  the  usual  course  in  including  Wiuterea  as  a  tribe  of  Magnoliaee^.  The 
absence  of  stipules,  however,  is  so  very  marked  a  character,  in  an  Order  in  whidi 
these  organs  are  so  constantly  and  conspicuously  present,  that  it  may  be  qaestioncd 
whether  it  would  not  be  more  advisable  to  separate  them.  This  is,  however,  a  mat- 
ter  of  little  consequence,  till  the  systematic  vdue  of  natural  groups  is  better  esta- 
blished, as  their  position  would  in  any  case  remain  the  same,  their  affinity  being  much 
greater  with  Magnolia  and  its  allies  than  with  any  other  group. 

The  stipulation  of  Magnoliaeea  is  very  peculiar.  In  the  leaf-bud  each  scale  is 
composed  of  a  pair  of  stipules  at  first  united  throughout  their  whole  length,  but  lat- 
teiiy^more  or  less  split.  From  the  dorsum  of  the  scale,  at  a  distanee  below  the  aps. 
which  varies  in  each  species,  rises  the  rudimentary  leaf,  which  is  longitudinally  folded 
inwards  in  vernation.  In  the  outermost  scale  of  the  bud  the  foliaceous  portion  of  the 
leaf  is  usually  very  small,  and  falls  away  at  a  very  early  period,  leaving  a  distinct 
cicatrix  at  the  top  of  the  very  evident  petiole,  along  which  the  two  stipules,  which 
are  united  to  form  the  scale,  are  adherent.  After  the  development  of  the  branch,  the 
stipules  remain  at  first  adherent  to  the  petiole  on  each  side,  but  very  soon  wither  and 
fall  off,  leaving  an  elongated  cicatrix  on  the  petiole,  which  varies  in  proportional 
length  to  the  petiole  on  the  different  species. 

In  the  flower-bud  the  spathes  are  exactly  analogous  to  the  scales  of  the  leaf-btid ; 
but  the  tendency  to  development  is  in  reverse  order :  the  innermost,  which  is  ad- 
pressed  to  the  flower,  rarely  shows  any  tendency  to  leaf-development,  but  splits  to 
the  base  before  falling  off;  while  in  the  outer  spathes  the  petiole  is  generally  distinct, 
with  a  scar  at  its  afiex  marking  the  spot  from  which  the  rudimentary  leaf  has  ftJlen 
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away.  In  many  species,  indeed,  this  leaf  is  oocssionaUy  devieloped,  and  in  some  it 
is  nonnally  so. 

The  nature  of  the  integnments  of  the  seed  in  MoffnoUaeea  has  generally  been 
misanderstood,  except  by  Gartner,  whose  acconnt  is  quite  accurate.  The  true  struc- 
tore  has  recently  been  pointed  out  by  Asa  Gray  (Genera  of  N.  Am,  Plants,  i.  61). 
The  ontermoflt  coat,  which  is  fleshy,  and  often  of  a  bright  scarlet  colour,  has  gene- 
rally been  consider^  an  arillus ;  it  has,  howeyer,  been  traced  by  Asa  Gray  to  the 
primine  of  the  ovule,  and  correctly  regarded  as  testa.  It  is  traversed  in  its  whole 
length  from  the  hilum  to  the  chalaza  at  the  opposite  end  of  the  seed  by  the  rhaphe. 
The  inner  cmstaoeons  coat,  usually  considered  as  testa,  is  conspicuously  marked  at 
the  end  most  remote  from  the  hilum  by  the  chalaza.  A  third  coat  may  be  distin- 
guished, consisting  of  a  very  delicate  membrane,  which  adheres  pretty  firmly  to  the 
albumen. 

Dr.  Wallich  appears  to  have  made  a  curious  mistake  as  to  the  position  of  the  em- 
bryo, unless  indeed  (in  the  Teat.  Fl.  Nap.  p.  4)  for  *  umbilicus  iniemut*  we  ought  to 
read  '  extermu*  in  which  case  his  view  would  be  the  same  as  that  suggested  by  Blume 
(FL  Javes,  p.  9),  that  the  true  hilum  is  where  the  brittle  seed-coat  is  inserted  into 
the  fleshy  one, — a  view  which  is  manifestly  only  tenable  on  the  supposition  that  the 
latter  is  arillns. 

The  kteral  position  of  the  rhaphe  with  respect  to  the  ovule  and  seed  is  worthy  of 
note.  It  is  well  represented  by  Mr.  Spngue  in  the  plates  of  Asa  Gray's  work  just 
quoted,  but  is  not  noticed  in  the  text. 

The  plants  of  this  family  are  all  more  or  less  aromatic,  and  their  flowers  have 
often  an  extremely  powerful  perfume.  The  Himalayan  species  are  large  trees,  and 
yield  valuable  timber.  The  bark  of  many  of  the  American  species  possesses  bitter  and 
tonic  qualities,  but  none  of  those  of  India  are  known  to  do  so.  tn  the  tribe  Illiciea 
these  tonic  and  aromatic  properties  are  more  marked ;  but  their  presence  in  the  whole 
Oder  is  indicated  by  the  transparent  dots  of  the  flower,  and  by  the  glandular  mark- 
ings of  the  woody  tissue. 

The  species  of  Ma^noiiacea  are  chiefly  natives  of  mountainous  countries.  They 
are  probably  more  abundant  in  Western  China,  in  eastern  continental  India,  and  in 
the  Indian  Archipelago,  than  in  any  other  part  of  the  world.  Many  species  occur 
in  the  more  humid  parts  of  the  temperate  Himalaya,  but  one  only  extends  as  far 
west  as  Kumaon.  The  western  peninsula  produces  only  two  species,  and  Ceylon  not 
more  than  one.  From  China  several  extend  to  Japan.  North  America,  excluding 
Mexico,  which  seems  to  contain  several  species  of  this  family,  produces  eight  species. 
A  few  are  natives  of  the  West  Indies  and  the  mountainous  parts  of  tropical  South 
America.    In  Africa  they  appear  to  be  entirely  wanting. 

Tribus  I.  WiNTBEEiE,  E.  Br. 
Ovaria  simplici  serie  yerticillata  vel  solitaria.     S^pula  nullse. 

1.  IU.ZCIUM,  L. 

Florea  hermapbroditi.  Sepala  et  petala  12-36,  multiserialia.  Sta- 
mina numerosa,  antheris  adnatis.  Ovaria  6-15,  stylo  subulato  intus 
stigmatoso  apiculata.  Ovula  solitaria,  e  basi  loculi  adscendentia. — 
Frutices  sempervirentes  aromatid ;  foliis  inlegerrimUy  glabria,  ad  ratno- 
rum  apices  cof\ferii9;  iloribas  axiUaribuB,  solitariis  vel  temia^fiavidis  vel 
purpurascentibus. 

Two  species  of  this  genus  are  natives  of  the  warmer  parts  of  the  eastern  United 
States,  one  inhabits  Japan,  and  one  Southern  China.  The  Indian  species  will  pro- 
bably also  be  found  to  extend  into  the  interior  of  Southern  China.    The  fruit  of  the 
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ChinMe  spedet  U  Urgelj  exported  to  India  and  Euzope  under  tlie  name  of  Stir- 
AnSie. 

1.  I*  Olittthii  (H.f.  et  T.) ;  foliis  elliptids  vel  lanoeolatis  utrinque 
acutis  88epe  apioe  acuminatis,  sepalis  et  petalis  circa  24,  staminibas  to- 
tidem,  carpeUia  12-15  superne  rostratis. — Oriffithl  Itin.  Notes,  38,  80. 

Hab.  Jo  montibus  Khasia,  iii  sylvis  densis  humidis,  alt.  4-5000 
ped.,  QrijffUh/—(¥l  vere.)  {v.  v.) 


FnUex  lO-lS-pedalis,  oortice  grueo  mgoflo,  ramis  janioribiiB  angolaiis.  Gi 
aqnamis  nomerons  imbrieatia  involutie.  Folia  nitida,  (sicca)  Iste  viridia,  aobtos 
fuflco-lutea,  2-4  pollicea  longa,  1-2  lata.  Sepala  rotnndata,  subciHata.  PeUda  ex- 
teriora  late  ovalia,  eepalia  nugora,  ^  pollicem  longa,  interiora  gradatim  minora  et  an- 
gttstiora.  UlametUa  lata,  plana ;  anikera  ovali-oblonge,  introrsee.  Carpelia  ear- 
noaa,  endocarpio  crasao  oonaceo,  in  froctom  superne  planiuaculum  anbnmhilicatum 
1-|  poll,  latum  -I  poll,  altum  congesta,  sed  inter  se  non  ooh8erentia»  dorto  oouTcxa, 
superne  in  rostrum  erectum  vd  sobincuryum  subulatum  producta,  aapeme  inter 
rostrum  et  axin  dehiscentia.  Semen  solitarium,  testa  nitida  luteo-fiuca,  iliaphe  su> 
periore. 

Though  the  species  of  Ulicium  are  all  veiy  much  alike  in  habit  and  in  the  shape 
of  the  leaves,  they  appear  to  possess  sufficient  marka  of  distinction  in  the  flower  and 
fruit.  I.  Griffitkii  is  readOy  distinguished  from  the  Chinese  and  Japanese  ^edes 
by  the  more  numerous  and  strongly-beaked  carpela.  The  flowers  resemble  those  of 
I.  parvi/lontm,  but  the  petals  are  much  more  numerous ;  their  colour  is  unknown. 
All  parts  of  the  plant  are  aromatic,  even  in  the  dried  state ;  the  fruit  has  not,  either 
when  fresh  or  dried,  at  all  the  smell  of  anise,  but  possesses  a  faint  agreeable  odour 
like  that  of  the  leaves  and  wood.  It  is  rather  a  local  plant  in  the  Khasia  hills. 
Griffith  found  it  at  Mambo,  near  Chuzra,  and  it  oocurs  also  in  the  deep  valley  of  the 
Kala-pani. 

Tribus  II,  Magnoluls,  DC. 
Ovaria  secus  toriun  elongatum  spicata.     Stipula  conspicuae. 

2.  TAIsAUMA,  Jus8. 

Sepala  8.  Petala  6  vel  plura.  Cfynoph&rum  sessile.  Ovaria  bi- 
OYulata.  Carpella  lignosa,  in  fructum  strobilifonnem  ooalita,  iiiegu- 
lariter  et  quasi  circumscisse  dehiscentia.  Semina  in  foveolis  receptaculi 
centralis  persistentis  pendula. — ^Arbores  vel  frutioes,  floribus  tenanaU- 
bus  solUariis. 


A  very  distinct  genus,  easily  recognixed  when  in  fruit  by  the  peediar 
of  the  carpeLs,  and  by  the  seeds  adhering  to  the  persistent  axis  after  the  seperation  of 
the  greater  part  of  each  carpel.  In  this  genus,  as  well  as  in  Magnolia  and  MickeU^ 
the  cord  by  which  the  seeds  are  suspended  is  composed  of  a  masa  of  highly  elas^ 
spiral  vessels,  which  are  capable  of  extension  by  the  weight  of  the  seed,  and  yet  quite 
strong  enough  to  support  its  weight  for  a  considerable  time.  Hie  seeds  of  TaltmwMy 
therefore,  remain  suspended  to  the  woody  central  axis  long  after  the  carpela  have  iU- 
len  away.  The  species  are  all  tropical  or  subtropical,  and  appear  to  be  about  equaUy 
numerous  in  the  Old  and  New  World.  The  Asiatic  spedes  hitherto  described  are 
four  in  number,  all  natives  of  Java  and  the  islands  of  the  Archipelago.  One  of  these 
only,  so  far  as  we  know,  extends  into  the  Malayan  peninsula,  but  two  very  fine  new 
spedes  have  been  obtained  from  the  mountainous  countries  north  of  fiengdL  In  the 
Madras  peninsula  and  Ceylon  this  genus  is  wanting. 

1.  T.  Hodgson!  (H.f.  et  T.);  foliis  obovato-oblongis,   fructn 
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magno,  carpellis  sabtetragonis  argute  rostratis  diametro  transversal! 
loDgitadinale  excedente,  rhachi  profunde  excavata,  foveolis  rotundatis. 
Hab.  Tn  sylvis  densis  Sikkim  exterioris  subtropici,  alt.  3-5000  ped.! 
— (Fl.  Aprili.)  (v.  v.) 

Arbor  excdsa.  Bami  glabri,  apice  glancescentes.  Folia  coriacea,  margine  sub- 
sinaata,  basin  Tersos  angostata,  apioe  obtasa  vel  acuminata,  utrinqae  glabra,  (in  sicco) 
oonspicue  et  crebre  reticulata,  8-20  poll,  longa,  4-9  lata,  petiolo  bipollicari.  Areola 
Hipularu  petiolnm  fere  sequaus.  Flores  terminalea,  solitarii,  pedunculo  brevi  crasso 
]— S-annnUto  sufftdti.  Spatka  valde  dedduse.  Sepala  8,  ovalia,  crassa,  8^-polU- 
caria,  exlns  herbacea,  apice  et  marginibus  roseis.  Petala  6,  ovalia,  albida,  3  inte- 
riora  minora.  Ovaria  in  capitolum  ovatnm  stamina  longe  superans  collecta,  stylis 
reflex  is  squarrosa.  Fructtts  ovalia,  4-6  pollices  longns.  Carpella  diam.  transv. 
fere  pollicari,  longit.  l-|-pollicari,  dorso  irregulariter  tuberculata,  angulo  superiore  in 
roatrnm  prodncto,  aerie  inferiore  basi  etiam  rostrata. 

We  gladly  avail  ourselves  of  this  fine  plant,  to  commemorate  tbe  eminent  services 
of  oar  friend  B.  H.  Hodgson,  Esq.,  of  Dorjiling,  to  whose  exertions  the  Natural  His- 
tory of  the  Himalaya  is  so  much  indebted. 

2.  T.  Rabaniana  (H.f.  et  T.) ;  foUis  lanceolatis,  fructu  magno, 
carpellis  elongatis  obtuse  rostratis  diametro  longitudinali  transversale 
exoedente,  rbachi  leviter  excavata,  foveolis  verticaliter  elougatis  sub- 
tetragonis. 

Hab.  In  montibus  Kbasia,  in  sylvis  densis  prope  Nunklow  1 — (Fl. 
vcre.)  (v.  r.) 

Arbor  excelsa,  ramis  glabris.  Folia  coriacea,  utrinque  gkberrima,  (in  sicco)  con- 
apicoe  reticulata,  8-12  poll,  longa,  2-1  lata,  petiolo  pollicari.  Areola  ttipularis 
petiolo  \  brevior.  Pedunculi  terminales,  solitarii,  1-2-annulati.  Floret  ignoti. 
Fntchu  ovalis,  4-6  pollices  longus.  Carpella  irregulariter  obovata,  dorso  postulis 
minutis  tuberculata,  diam.  transv.  fere  pollicari,  longitudinali  l^polUcari. 

We  found  this  large  tree  bearing  ripe  fruit  in  the  month  of  October.  As  T.  Hodg- 
Moni,  which  ripens  its  fruit  at  the  same  season,  flowers  in  early  spring,  this  species 
will  probably  be  found  to  do  so  too.  We  propose  to  dedicate  this  and  another  species 
of  the  Order  to  Lieutenants  Cave  and  Raban,  of  the  Silhet  light  Infantry,  to  whom 
we  are  under  great  obligations  for  assistance  in  forwarding  our  pursuits  while  in  the 
Khaaia  mountains,  and  whose  gardens  at  Churra  show  what  skill  and  perseverance 
may  accomplish  in  overcoming  the  obstacles  which  an  nngenial  climate  opposes  to 
borticnltare. 

3.  T.  mutabflis  (Blume,  Fl.  Jav.  Magn.  36;  t.  10,  11,  12  B); 
foliis  ovalibus  vel  lanceolatis  utrinque  acutis,  fructu  parvo,  carpellis 
mucrone  brevi  crasso  recurvo  instructis. — Manglietia  CandoUei,  Wall. 
Cat,  6497  1  non  Blume, 

a ;  foliis  ovalibus  utrinque  acutis  subtus  adpresse  pilosis. 

/9;  foliis  ovali-oblongis  acuminatis  subtus  pubendis. 

y ;  foliis  oblongis  vel  lanceolatis  fere  glabris. 
Hab.  Penang,  Wall,!  Moulmein»  T,  LobbI — (t?.  b.) 
DisTRiB.  Java,  Blume! 

FnUex  6-10-pedaliB,  cortice  Isevi  fusoo.  Folia  6-12  poll,  longa,  2-4  lata,  forma 
admodum  varia,  basi  acnta,  apice  longe  acnminata,  coriacea,  nitida,  vcnosa,  superne 
glabra.  Fetioli  l-2-pollicare8,  basi  incrassati,  cylindrici,  subgeniculati.  Flores  ter- 
minales, solitarii,  pedunculo  crasso  annulato  sericeo  vel  subvilloso  suffulti.  Sepala 
3,  crasaa,  late  ovalia^  convexa,  viridescentia,  1-2  poll,  longa.  Petala  6,  subtequilonga, 
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obomte,  alba.  Stamina  petalis  plu  triplo  breriora.  Ovaria  0-12.  Carpellam 
Btrobilom  ovalem  compactum  bipoUicarem  ooalita,  dono  gibba,  confertim  tubennkta, 
Bordide  viridia,  craBse  coriacea,  yix  lignosa.     Foveola  rhachidis  Bcrobiculatee. 

'Wallich's  specimen  in  the  Linn.  Soc.  Herb,  has  no  flower ;  but  the  terminal  pe- 
duncle from  which  it  has  fallen  away  is  present,  and  the  leaves  agree  with  Mr.  Lobb*i 
specimen,  which  again  we  have  been  able  to  identify  with  the  variety  y  of  Blame, 
from  whom,  in  conseqnenoe  of  the  paacity  of  our  own  materialB,  we  have  taken  oar 
diagnosis  and  description. 

8.  BCANOUBTIA,  Blame. 

Sepala  3.  Petala  6  vel  plora.  Gynophorum  sessile.  Ovaria  6-  rel 
pluri-ovulata.  CarpeUa  sublignosa,  inter  se  in  fructum  ovalem  vel  ob- 
longum  oohserentia,  demum  soluta,  et  medio  dorso  longitudinaliter  de- 
hiscentia. — Arbores  excelsa,  floribus  temdnalibua. 

This  genus  may  be  readily  known,  when  in  frnit,  by  the  somewhat  fleshy  carpels 
cohering  into  a  solid  frnit.  When  in  flower  it  is  only  to  be  distinguished  from 
Moffnolia  and  Talauma  by  the  more  numerous  ovules.  Michelia  is  in  most  cases 
readily  distinguished  by  the  numerous  axillary  flowers  and  the  stipes  of  the  gyao- 
phore.  The  species  of  Manglietia  are  all  Asiatic ;  and  one  Javanese  species,  with 
the  two  described  below,  constitute  all  that  is  known  of  the  genus. 

1 .  M.*iiuiigiiii  (Bl.  El.  Jav.  Magn.  23) ;  gemmis  apioem  versos 
fulvo-villosis,  foliis  lanceolatis,  fructu  oblongo  purpareo. — MagnoUa 
insignia,  Wall.!  Tevd,  FL  Nap.  t  1,  Plant.  Asiat.  Bar.  ii.  i.  182,  Cat. 
9731 

Has.  In  Nipalia,  alt.  6-10,000  ped.,  Wall./;  in  montibus  Khasi(% 
alt.  3-6000  ped.!--(Fl.  vere.)  (v.  v.) 

Arbor  exodsa,  ramis  glabris  rugosis  crebre  transverse  annulatis.  Folia  coriacea, 
lanoeolata  vel  oblongo-lanoeolata,  acuta  vel  acuminata,  utrinque  glaberrima,  superne 
nitida,  subtus  pallida,  (in  sicco)  crebre  reticulata,  4-8  poll,  longa,  1-2^  lata,  petk^o 
vix  pollicari;  areola  stipularis  ^-^  petioli  squans.  Peduncultui  terminalis,  breris, 
crassus.  J^ores  suaveolentes,  ex  albo  rosci.  Alabaatri  ovato-oblongi,  bipoUicam, 
spatha  1  Bubrotundata  membrauacea  caduca  iuvoluti.  Sepala  3,  rubescentia,  ob- 
longa,  obtusa,  3-pollicaria.  Petala  9,  forma  varia,  interiora  sensim  minora.  Car- 
peUa purpurea,  in  conum  oblongum  8-4-pollicarem  dense  compacta,  axin  versus 
cuneata,  dorso  (siccitate)  tubercnlato-rugosa.    Semina  3-6. 

We  collected  this  species  plentiiuny  in  the  forests  of  the  Khasia  range,  but  un- 
fortunately in  fruit  only.  Our  description  of  the  flower  is  therefore  entirely  derived 
from  WaUich.  The  species  appears  to  vary  much  in  the  shape  of  the  leaves,  and 
we  are  not  quite  satisfied  that  all  our  Khasia  specimens  belong  to  one  speciea.  We 
can  divide  them  easily  into  two  sets,  one  with  broad  elliptic  lanceolate  very  coiiaceoos 
leaves,  the  other  with  narrower,  much  larger,  aud  thinner  leavea.  Both  states,  how- 
ever, occur  among  Dr.  Wallich's  Nipal  specimens. 

2.  M •  Cayeana  (H.f.  et  T.) ;  foliis  obovato-oblongis  obtnsis  apice 
breviter  mucronatis  vel  obtuse  acuminatis,  fhictu  ovali  vel  subgloboso. 

Hab.  In  montibus  Khasia,  alt.  2-3000  ped. I — (v.  v.) 

Arbor  exoelsa,  cortioe  cinereo,  ramulis  crassiusculis  rugosis  glabris.  Folia  versus 
ramorum  apices  approximata,  oblonga,  apice  rotundaia  et  in  acumen  breve  obtosom 
vel  acutum  prodncta,  3-10  poll,  longa,  3-4  lata,  petiolo  2-pollicari,  coriaoca,  sabtus 
glauca,  utrinque  (sicca)  conspicue  reticulato-venosa.  Areola  stipularis  petioli  f  long, 
icquans.     FeduHcului  terminalis,  solitahus,  1-2-pollicaris,  glaber.     Carpella  io 
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finetnm  S-B-poIlioflkrem  ooalita,  dono  rotnndata,  Biceitate  tubercnlis  parvis  albidis 
▼crmciilosa.     Semma  2-6. 

Nearly  dlied  to  Blume's  M.  glauea^  bat  apparently  quite  distinct.  We  have, 
fiowever,  seen  no  specimen  of  the  Javanese  plant,  and  know  the  Khasia  species 
only  in  firoit.  The  origin  of  the  specific  name  has  been  already  given,  under  Talau- 
ma  Rabamana,  at  p.  7&* 

4.  MAGNOUAy  L. 

Sepala  8.  Peiala  6-12.  Oynophorum  sessile.  Ovaria  biovulata. 
CarpeUa  coriaoea,  inter  se  libera,  imbricato-spicata,  dorso  longitudina- 
liter  dehiscentia. — Arbores  vel  frutioes,  iloribus  terminaliius. 

The  terminal  flowers,  the  more  densely  spiked  carpels,  and  the  definite  ovules,  in 
general  suffice  to  distinguish  Magnolia  fit>m  Michelia,  There  is,  however,  no  broad 
line  of  distinction  between  the  two,  some  Miehelia,  as  we  shall  immediately  see, 
being  as  it  were  intermediate.  Magnolia  is  the  least  tropical  genus  of  the  Order. 
It  is  best  known  as  an  American  genus,  six  species  being  described  from  the  United 
States.  There  are,  however,  several  Japanese  and  Chinese  species ;  and  the  Hima- 
layan ones  which  we  are  about  to  describe  appear  normal  members  of  the  genus. 

1.  M«  Campbellii  (H.f.  et  T.) ;  foliis  ovalibus  vel  ovatis  utrinque 
glaberrimis  ?el  subtus  albo-sericeis,  flohbas  ante  folia  enatis  maximis, 
spathis  dense  fosco-pilosis,  petalis  9-12,  carpellis  obtusis. — Magnolia, 
Gr^h/  Bin,  Notes,  162. 

Hab.  In  syMs  densis  Himalayae  orientalis  exterioris,  alt.  8-10,000 
ped.:  Sikkim!  Bhotan  I— (Fl.  Aprili.)  {v.  v.) 

Arbor  excelsa,  interdum  150-pedalis,  tnmco  erecto,  ramis  tortis  patentibns,  cortice 
pallido  mgoBO.  Folia  ovalia  ovata  vel  oblonga,  interdum  anguste  obovata,  acute  vel 
abnipte  breviter  acuminata,  basi  subcordata  vel  rotundata,  interdum  obliqua,  4-12 
poll,  longa,  2-6  lata,  petiolo  pollicari,  tenuia,  submembranacea,  supeme  glaberrima, 
secus  nervos  (in  sicoo)  glaucescentia,  subtus  glaberrima  vel  secus  costam  et  nervos 
serioea,  rarius  tota  superficie  adpresse  sericea^  janiora  dense  tomentosa.  Areola  sli- 
pttlaris  brevissima.  Flores  diametro  6-10-pollicaFes,  pulcherrimi,  siiaveolentes,  rosei 
vel  rarius  albi ;  tpatka  2  vel  plures,  late  ovatee,  extus  fusco-pilosse,  exteriores  ple- 
rmnqne  foliiferse,  intima  flori  adpressa.  Sepala  et  peiala  conformia,  12-15,  late 
ovalia,  3-5-pollicaria,  4-5  interiora  minora.  Carpella  in  spicam  cyliodricam  6-8- 
poUicarem  approximata,  ovalia,  obtusa.     Senuna  1-2,  testa  aurantiaca. 

This  superb  species,  which  is  so  conspicuous  a  feature  in  the  scenery  of  Sikkim, 
wHl  aptly  record  the  services  of  Dr.  Campbell,  Resident  at  Dorjiling,  in  connection 
with  the  rise  and  progress  of  that  important  place,  and  also  his  many  contributions 
to  our  knowledge  of  the  geography  and  productions  of  the  Himalaya.  It  flowers  in 
the  month  of  April,  when  quite  leafless.  The  shape  and  clothing  of  the  leaves 
varies  more  than  is  usual  in  the  genus ;  on  very  young  trees  the  leaves  are  quite 
glabrous,  and  much  more  membranous  than  on  the  adult  plant. 

2.  M.  globosa  (H.f.  et  T.) ;  foliis  membranaceis  ovatis  supeme 
glabris  subtus  prsssertim  ad  nervos  fusco-tomentosis,  floribus  coaetaneis, 
petalis  6,  carpellis  breviter  apiculatis. 

Hab.  In  Sikkim  interiori  temperato,  alt.  9-10,000  ped.! — (Fl.  Jun.) 

(t7.  ©.) 

Arbor  40-pedaUs.  Bamuli  adulti  glabri,  cortice  licvi  stramineo,  jnniores  fusco- 
tomentoai.  Folia  5-9  poU.  longa,  8-6  lata,  ^tiolo  l-l^-poUicari,  ovata  acuta  vel 
obtnsiuscola,  com  mncrone  brevi,  supeme  nitida,  subglabra,  subtus  pallida,  glauce- 
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aeentiA,  ad  uervoa  prasertim  ftuoo-tomenUMa,  janion  dense  tomentosa.  Jreola  di- 
fmlaris  petiolum  fere  ficqaans.  Fedunculi  terminaleB,  solitarii,  dense  tomentosi. 
Alabastri  globoai,  l^poUlcares,  bractea  apathiteea  ovata  purpurea  iuvoluti.  Flora 
globoai,  nivei,  suaTeoIentes.  Sepala  8,  fere  tripollicaria,  late  obovata.  Peiala  6, 
Ute  obovata,  interiora  minora.  Carpella  in  spicam  oblongam  ^-S-poDicarem  con- 
geata,  breviter  apiculata.     Semina  1-2. 

This  is  the  species  which  attains  the  greatest  elevation,  and  penetrates  farthest 
into  the  interior  of  the  Himalaya.  It  seems  nearly  allied  to  M,  conapicua  of  Japan, 
a  species  now  common  in  our  gardens,  and  will,  in  aU  probability,  prove  equslly  hardy. 

3.  M.  sphenocarpa  (Boxb.  Cor.  iii.  t.  266);  foliis  oblongis 
glabris,  floribus  coaetaneis,  spathis  cinereo-incams,  petalis  6,  carpellia 
longe  rostratia. — fTall.  Cat,  976  1 — ^Liriodendron  grandiflonim,  Bo^A, 
Fl.  Ind,  ii.  65.  Michelia  macropbylla,  Don,  Prod.  Nep,  226.  Talamna 
Boxbuighii,  O,  Don,  Oen,  SysL  i.  85. 

6ab.  In  montibus  subtropicis  Bengaliee  orientalis  prope  Chittagong, 
Boxb.;  in  mont.  Khasia,  alt.  2-3000  ped.,  Boxb.  WMJ;  in  Nipal, 
^flZ/./— (Fl.  vere.)  {v.  v.) 


Arbor  mediocris,  ramosa.  Bami  tubercnlis  crebris  notati,  adnlti  glabri,  joniores 
cum  omnibus  partibns  novelliB  cinereo-incani  vel  subtomentosi.  Meduila  septata. 
Folia  oblonga,  versus  basin  angnstata,  obtusa  vel  vix  acuta,  coriaoea,  utrinque  giaber- 
rima  aut  subtus  minutiasime  puberula,  8-16  poll,  longa,  8-6  lata,  petiolo  1-2-poQi- 
cari.  Nervi  subtos  validi,  obliqui,  paralldi.  Fedunculi  validi,  terminales,  aoHtaiii, 
incano-tomentosi,  annulis  plurimis  approximatis  notati.  Floret  magni,  alti,  snareo- 
lentes,  spathis  plnribus  cito  deciduis  involuti.  Sepala  8,  extua  herbaoea.  Fetala 
6,  alba,  ovalia,  crassa,  camosa,  margine  undulata.  Ovaria  plurinu  in  conum  imbri- 
cata,  rostro  ensiformi  villoso.  Carpella  in  strobilum  cyiindricum  8-12  (vd  ex 
Roxb.  16)  pollioes  longum  dense  imbricata,  extns  tnberciJata,  rostro  nltrapoUicari 
ruguloso  lateraliter  oompresao. 

The  very  coriaceous  leaves  and  the  long-beaked  firuit  remove  this  species  to  a  con- 
siderable Stance  from  the  other  Himalayan  species.  On  this  account  Dr.  Wallich 
has,  in  his  Catalogue,  proposed  to  constitute  or  it  a  new  genus  {Sphenocarpue),  bat 
it  seems  to  us  to  possess  no  characters  of  sufficient  importance  to  make  it  dedrable 
to  separate  it. 

5.  BUCHEUA.  L. 


Sepala  et  petala  plerumque  oonformia  et  ooncolora,  9-21.  Gpuh 
phorum  stipitatum.  Ovaria  2-6-  vel  pluri-ovulata.  Carpella  coriaoea, 
laxe  spicata,  88spe  subremota,  dorso  longitudinaliter  dehiscentia. — Ar- 
bores  sape  exceUa,  floribus  (excepta  M.  Cathcartii)  axillaribus. 

The  laxly  spiked  carpels,  numerous  ovules,  and  axillary  flowers,  in  genaial  suffi- 
ciently characterize  this  genus.  One  or  other  of  these  characters,  however,  occa- 
sionally fails  us,  and  the  stalked  gynophore  or  torus  alone  remains ;  and  by  that  cha- 
racter, in  combination  with  most  of  those  just  enumerated,  the  genus  may  with  cer- 
tainty be  known.  Thus,  though  M,  Funduana  and  NUagiriea  have  not  more  than 
two  ovules,  and  would  thus  technically  be  referable  to  Magnolia,  yet  their  axillary 
flowers  and  distant  carpels  sufficiently  distinguish  them  from  that  genus.  The  most 
anomalous  species  is  M.  Cathcartii,  which  has  terminal  flowers,  and  more  densely 
imbricated  carpels  than  are  usually  seen  in  Michelia.  Its  numerous  ovules  and  sti- 
pitate  gynophore,  however,  prevent  its  being  referred  to  Magnolia,  and  ita  general 
habit  seems  to  demand  its  aidmission  among  the  Michelia.  This  genus  is  entii^ 
Indian.  Two  species  are  natives  of  the  mountains  of  the  Madras  Peninsula,  and  one 
of  Ceylon.    In  the  shady  forests  of  the  eastern  Himalaya  five  species  form  a  promi* 
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neut  feature  in  the  vegetation  of  the  temperate  zone,  at  elevations  between  five  and 
eight  thoosand  feet.  They  are,  however,  impatient  of  drought,  and  one  only  eitends 
as  &r  west  as  Knmaon.  In  the  Khasia  hills  and  the  Malayan  peninsula  other  species 
occur;  and  the  latter,  when  we  become  better  acquainted  with  the  vegetation  of  its 
mountains,  may  be  expected  to  yield  many  species.  The  genus  is  common  in  Java 
and  the  islands  of  the  Eastern  Archipelago. 

§  1.  Floribus  terminaUbua, 

1.  M«  Cathcartii  (H.f.  et  T.) ;  foliis  oblongo-lanceolatis  acumi- 
natis  utrinqne  secus  oostam  pilosis  cseteruin  glabris  setate  glabrescen- 
tiboa,  floribus  albis,  sepalis  cum  petalis  novem,  staminibus  gynoDcium 
fere  superantibus,  carpellis  dense  spicatis'. 

Hab.  In  sylvis  temperatis  Siklom  exterioris,  alt.  5-6000  ped.I — 
(Fl.  Aprili.)  (t>.  V.) 

Jrhor  excelsa,  cortice  griaeo.  Mamuli  pubescentes,  novelli  cum  gemmis  dense 
serioei.  Folia  tenuiter  coriaoea,  subtus  pallida,  (in  siooo)  conspicne  reticulatim  ner- 
voaa,  4  poll,  longa,  1-^  lata,  petiolo  ^poll.  Areola  ttipuUmt  petiolum  fere  eequans. 
FloreM  solitarii,  terminales  vel  gemmae  lateralis  evolntione  (interdnm  per  florationem, 
serins  semper)  ad  spedem  latmdes.  Feduncuhu  poUicaris.  Spaika  1,  calyci  ap- 
proximate, elliptica,  mucrone  piloso  apiculata.  Florea  albi,  diam.  8-4-pollicarcs. 
Sepala  et  petnUa  triserialia,  oblonga,  interiora  sensim  paullo  minora.  Stamina  pc- 
taiia  intenoribns  vix  breviora.  Anihera  lineares,  introrss,  connective  obtuse  mn- 
citmato  apiculata.     Carpella  secus  rhachin  2-4-pollicarem  spicata.    Semina  1-4. 

{  2.  Flaribua  axiUari&ua;  ovuUs  8  tfelpluridus. 

2.  M.  Cluumpaca  (L.  Sp.  766);  foliis  ovato-lanceolatis  basi  acu- 
tis  apice  acaminatis  ssepe  longe  angustatis  superne  glabris  subtus  plus 
minus  puberulis  setate  glabrescentibus,  floribus  flavis,  sepalis  cum  pe- 
talis 15-20  interioribus  multo  angustioribus. — DC.  8yU.  i.  447,  Prod. 
i.  79 ;  JFaU.  Cat.  969  !  {excl.  K)  ;  Roia.  Fl.  Ind.  ii.  656  ;  JF.  et  J.! 
Prod.  i.  6 ;  fFight,  III.  i.  13 ;  Blume,  Bijdr.  7,  Fl.  Jav.  Magn.  9.  1. 1. 
M.  rufinervis,  DC.  Syst.  i.  449,  Prod.  i.  79 ;  31.  Bijdr.  8.  M.  Dolt- 
8opa,  Ham.  in  DC.  Syat.  i.  448,  Prod.  i.  79 ;  Don,  Prod.  Nep.  226 ; 
JTaU.l  Tent.  Fl.  Nap.  7.  t.  3,  Cat.  971 1 ;  Wight!  111.  \.  13.  M.  au- 
rantiaca,  WaU.  Cat.  6492 1  PI.  As.  Bar.  ii.  t.  147 ;  Wight,  III.  i.  13. 
M.  pubinervia,  Bl.  Fl.  Java  Magn.  14.  t.  4.  M.  Sheedei,  Wightl  III. 
i.  14.  ^.  5./.  6  (fructus  maturus  tanium) ;  Eheed.  Mai.  i.  ^.  19 ;  Bumph. 
Amb.  ii.  t.  67. 

Hab.  In  Himalaya  temperata :  Kumaon  et  Nipal,  WaU.  I;  in  sylvis 
Pegu  et  Tenasserim,  WaU.  I;  et  in  montibus  temperatis  peninsulae  aus- 
tralis  ad  Nilghiri  et  Courtalam,  alt.  3-5000  ped.,  Wight/'-(¥l  vere.) 

(v.  V.) 

DisTBiB.  In  Java  sylvestris  (Blume),  et  per  totam  Indiam  tropicam 
necnon  in  calidis  totius  orbis  culta. 

Ar6&r  magna,  umbrosa,  culta  plerumque  mediocris.  Famuli  cinerei,  calloso-punc- 
tati,  glabri,  jnniores  (cum  omnibus  partibus  novellis)  pubescentes  vd  cinereo-  aut 
ftisoo-serioei.  Folia  8-10  poll,  longa,  2|-4  lata,  petiolo  l-l|-poll.,  superne  nitida, 
subtus  pallida,  puberula  vel  pubescentia,  state  sepe  glabrescentia.  Areola  eiipularie 
panllo  ultra  medium  petiolum  extensa.    Alabattri  breviter  pedicdlati,  dnereo-  vel 
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fiuoo-sericei.  Ncrei  flavi  yel  aurantiaci,  soaveoleBtes.  Sepala  et  petaia  16-20, 
1-^2-pollicaria,  exterlora  oblonga  cimeata  acntiiucula,  iateriora  mnlto  angnstiora 
lineari-oblonga  acuta.     Carpella  in  spicam  3-4-poUicarem  congesta,  subeessilia. 

The  Ckampaca  of  Rheede  and  Ramphins,  adopted  by  Lumsna  and  all  following 
authors,  and  universally  recognized,  notwithstanding  the  brevity  of  the  original  de- 
scription of  linnasus,  is  only  known  as  a  cultivated  tree.  Indigenous  trees,  bow- 
ever,  have  been  described  by  Wallich,  Blume,  and  Wight,  from  the  regions  invoti- 
gated  and  illustrated  with  so  much  success  by  these  botanists,  which  very  cloudy  re- 
semble the  cultivated  tree,  differing  only,  it  appears  to  us,  in  such  characters  as  are 
chiefly  affected  by  cultivation.  In  all,  the  flowers  have  the  same  structure,  and  the 
leaves  the  same  shape  and  degree  of  variation.  The  pubescence  ia  much  more  con- 
siderable in  the  wild  plants  described  by  Wallich  and  Blume  than  in  the  cultivated 
CAampaca ;  and  though  Wight  describes  his  M.  Bheedei  as  glabrous,  his  specimena 
were  in  fruit  only,  whilst  flowering  ones  in  our  possession  from  the  same  localities 
are  quite  as  pub^cent  as  M.  Doltsopa  from  Nipal.  Blume  has  recognized  the  affi- 
nity of  his  M.  pubinervia  with  M,  DolUopa,  Wall.,  while  at  the  same  time  he  fully 
admits  its  close  affinity  to  the  cultivated  Ckampaca  of  Java,  by  relying  on  charaetera 
for  its  separation  which  are  of  very  subordinate  importance.  For  these  reasons,  after 
a  very  careful  examination  of  all  the  specimens  to  which  we  have  access,  we  have 
convinced  ourselves  that  all  the  synonyms  adduced  above  are  referable  to  one  species. 
M.  rujlnervis  of  De  CandoUe  (not  of  Blume)  is  a  cultivated  Mauritius  plant ;  a  spe- 
cimen in  Herb.  Hook.,  which  agrees  exactly  with  the  description,  is  a  luxuriant 
young  shoot,  with  copious  brown  silky  pubescence,  but  with  leaves  like  those  of  IT 
CAampaca.  De  CandoUe's  specimens  were  also  without  flowers,  and  probably  of  the 
same  age.  It  is  more  difficult  to  decide  whether  the  BolUopa  of  De  CandoUe  and 
Don  be  the  same  as  that  of  Wallich,  as  the  descriptions  given  by  the  two  former 
authors  of  M.  BolUopa  and  M,  Kisopa  are  very  brief,  and  so  obscure  that  they  can- 
not be  referred  with  certainty  to  either  species,  but  partake  of  the  characters  of  both. 
In  these  circumstances,  as  the  original  specimens  are  not  available,  having  been  dis- 
persed with  the  Lambertian  Herbarium,  we  have  thought  it  advisable  to  follow  Wal- 
lich in  the  use  of  the  names  Doltsopa  and  Kuopa,  considering  him  in  fact  as  the 
authority  for  the  species,  which  he  was  the  flrst  to  characterize  in  a  satisfactory 
manner. 

8.  M.  ezcelsa  (Blume,  Fl.  JavsB  Magn.  9,  in  adnot.);  foliis  ob- 
longis  vel  oblongo-lanceolatis  acutis  superne  glabris  subtus  fnsoo-seri- 
ceis  estate  glabrescentibus,  floribus  albis,  sepalis  cum  petalis  13. — 
^all.  Cat  6494 !  fTight,  lU.  i.  14.  MagnoUa  excelsa,  VaU.  /  Tent,  FL 
Nap,  6.  ^  2. 

Hab.  In  Himalaya  orientali  temperata,  alt.  6-8000  ped. :  Nipal, 
JTaUJ  Sikkim !  Bhotan,  QriJUh/  et  in  Khasia,  alt  6000  ped.,  ^tsww.' 
— (Fl.  vere.)  (v,  v.) 

Arbor  excelsa,  ramosa.  Ramuli  rugosi,  grisei,  punctis  callosis  conspersi.  Oemma 
fnsco-pubescentes.  Folia  coriacea,  acuta  vcl  acuminata,  superne  nitida,  subtus  (jn- 
niora  dense,  seniora  sparse)  tomento  brevi  adnresso  cinnamomeo  sericea,  ran  us  snb- 
glabrescentia,  6>8  poll,  longa,  2-S  lata,  petiolo  pollicari.  Areola  stipularis  paullo 
ultra  medium  petiolum  extensa.  Alabastri  subsessiles,  dense  fusco-tomentosi,  bi- 
pollicares  et  ultra,  spathis  pluribus  deciduis  involuti.  Sepala  S,  obovata,  coriacea. 
Petala  9-10,  anguste  obovata,  interiora  sensim  angnstiora  et  breviora.  Carpella. 
secus  rhachin  4-8-pollicarem  laxe  disposita,  subsessilia,  -l^poilicaria.     Sendna  1-4. 

4.  M.  lanuginosa  (WaU.!  Tent.  Fl.  Nap.  8.  t.  5);  foliis  oblongis 
vel  laneeolatis  superne  nitidis  glabris  subtus  dense  cinereo-tomentosis, 
floriibus  albis,  sepalis  petaliscum  18. — WalL  CaL  6493  !  Wighi^  III,  i. 
14.     M.  vdutina,  DC,  Prod,  i.  79. 
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Hab.  In  Himalaya  orientali  temperata,  alt.  5-7000  ped. :  Nipal ! 
Sikkim  1  Bhotan! ;  et  in  Khasia,  T,  Lobb!'-~{p.  v.) 

Arbor  exceUo,  oortioe  rugoso  fusoo.  BamtUi  juniores  griseo-tomentoei,  novelli 
eom  gemmis  et  petiolis  dense  stramineo-  vd  cinereo-tomeDtosi.  Folia  lanceolata  veL 
oUonga,  saperne  in  sicco  tenuissime  reticulata,  6-10  poll,  longa,  2-3^  lata.  Pedun^ 
euli  breves  alabastriqae  dense  tomentoei.  Sepala  et  petala  1^2  poll,  longa,  exte- 
riore  angnste  obovato-oblonga,  obtusa*  interiora  paullo  angustiora  mocronata  vel 
acuta.  Ovaria  cum  gynophoro  dense  tomentosa,  stylo  filiformi  in  sicco  nigro  glabro. 
Cgrpella  in  spica  4~6-poIl]icari  discreta,  pedioellata,  obovata,  poUiearia  et  ultra,  ver- 
mooaa.     Semina  1-3. 

Wallich  states  that  this  species  flowers  in  spring ;  in  Sikkim,  however,  it  does  not 
flower  till  August  and  September,  nor  does  it  in  that  country  attain  the  great  size  to 
which  it  grows  in  Nipal. 

5.  M.  Kiftopa  (Ham.  in  DC.  Syst.  i.  448) ;  foliis  lanoeolatis  vel 
oblongo-lanceolatis  utnnque  glabris  basi  acutis  apice  acutis  vel  acu- 
minntis,  floribus  dilnte  flavis,  sepalis  et  petalis  12  anguste  obovatis 
interioribus  vix  minoribus. — DC.  Prod.  i.  79  ;  fTaUJ  TeuL  Fl,  Nap,  8. 
i.  4 ;  Don,  Prod.  Nep.  226 ;  WaU,  Cat.  970 !  ^igbt,  lU.  i.  13. 

Hab.  In  Himalaya  temperata,  alt.  5-7000  ped.:  a  Kumaon!  ad 
Nipaliam  maxime  orientalem ! — (Fl.  vere.)  {v.  p.) 

Arbor  excelsa,  cortice  rugoso  dnereo,  partibus  novellis  gemmisque  cinereo-sericeis. 
Folia  ooriaoea,  in  sicoo  nervis  crebris  reticulata,  superue  nitida,  subtns  pallida ;  ju- 
niora  subtus  adpresse  incana,  5-6  poll,  longa,  1-^2  lata ;  petiolo  pollicari.  Cicatrix 
siijmlaris  ultra  medium  petiolum  eztensa.  Alabatiri  \  poll,  longi,  cinereo-sericei, 
apathis  2,  quarum  exterior  dto  deoidua,  involuti.  Flores  odore  debili,  brevissime 
pedunculati.  Petala  poUicaria.  Owda  5-6  vd  plura.  Carpella  in  spicam  S-4- 
poUicarem  disposita,  compreasa,  rotundata,  viz  ^pollicaria.    Semina  8-4. 

\  3.  Floribus  axillaridus;  ovulU  duobua  superponiM, 

6.  H.  oblonga  (Wall.  Cat.  972 1) ;  foliis  obovato-oblongis  basi 
angostatis  apice  obtuse  acumiuatis  utrinque  glaberrimis,  (floribus  albi- 
dis?),  sepalis  et  petalis  12  exterioribus  anguste  obovatis  interioribus 
lanoeolatis. — M.  lactea,  Ham.  nu».;  Wall.  Cat.  6491 1 

Hab.  In  sylvis  secus  basin  montium  Khasia,  Ham./  Wall.! — (p.s.) 

Bamuli  minutiasime  tuberculati ;  partes  novdls  glabre.  Folia  in  sioco  crebre 
reticiilata,  4-6  pollioes  longa,  2|  lata,  supeme  nitida,  subtus  pallida  vel  glauoesoentia. 
Three  axillarea,  brevissime  pedioellati,  spathis  pluribus  involuti.  Alabattri  oblongi, 
dongati,  glabri,  foad.    Petala  sesquipoUicaria.    Fructue  non  visua. 

7.  M*  Pnndnana  (H.f.  et  T.);  foliis  oblongis  basi  obtusis  vel 
acutis  apice  abrupte  acuminatis  utrinque  glabris,  (floribus  albis  ?),  pe- 
rianthii  foliis  9  obovato-cuneatis  exterioribus  obtusis  interioribus  mu- 
cronatis. — Liriodendron  liliifera,  Roxb.  Fl.  Ind.  ii.  654.  Magnolia 
Punduana,  Wall.  Cat,  974 ! 

Hab.  In  montibus  Khasia,  alt.  3-5000  ped. ! — (Fl.  Nov.)  (p.  r.) 

Arbor  excelsa,  cortice  rugoso  fusco,  ramorum  juniorum  Isevi  viridi.  Partes  no^ 
vella  fnsco-sericeee.  Folia  tenuiter  coriacea,  laxe  reticulata,  subtus  pallida,  4-6- 
poUicaria,  petiolo  vix  pollicari.  Cicatrix  etipularit  petiolum  longitudine  fere  eequans. 
Alabastri  ovati,  fere  pollicares,  breriter  pedunculati,  fusco-sericei.  Spaiha  2,  in- 
voluciaiites,  exterior  dtissime  deddua,  proftmde  bifida,  ad  bifurcationem  apiculata, 
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aed  nanqnam  foliifera.  Stamina  gyncecium  fequantia,  oonnectivo  apice  longe  saba- 
lato.  Carpella  in  spicam  oblongam  3-4-pollicarem  laxe  congesta^  approximata,  ^ 
pollicaria,  compressa,  rotundata.     Semina  1-2. 

8.  M.  Nila^^irica  (Zenker,  Plant.  Ind.  t.  20) ;  foliis  ellipticis  ntrin- 
que  acutis  vel  ovalibus  obtuse  acuminatis  utrinque  glabris  vel  subius 
secus  costam  pubescentibus,  floribus  albis,  petalis  cum  sepalis'  12  ex- 
terioribus  obovatis  interioribus  oblongo-lanceolatis  acutis. — ff^kt!  Ill, 
i.  14,  Icon.  t.  938  I  Spic.  NeUgh.  t.  6.  M.  Pulneyensia,  W^igUI  lU.i. 
14.  t  5,  excl.f.  5  ei  6.  M.  Champaca,  JFall.  Cat.  969  K!  [nee  alia 
lit.)   M.  ovalifolia,  Wiffht/  III.  i.  13. 

p.  Wcdkeri;  arbuscula,  foliis  oblongis  vel  lanceolatis  plerumqae 
subtus  glaucescentibus  2-3  poll,  longis,  floribus  minoribus. — M.  Wal- 
keri  et  M.  glauca,  Wight^  lU.  i.  13. 

Hab.  In  montibus  altioribus  peninsulse  australis,  alt.  6-8000  ped., 
Wight!  et  in  summis  montibus  Zeylanise,  Walker!  etc. — {v.  s.) 

Arbor  magDitudine  varia,  plerarnqne  exceka,  in  Zeylania  interdnm  fratiooaa; 
partes  novelke  sericeo-viUoase.  Folia  forma  valde  varia,  8-5  pollices  longa,  ]  ^2 
lata,  petiolo  -l-poll.  Cicatrix  Hipularit  dimidinin  petiolnm  asquans.  ji/ahastri 
l-l^-pollicares,  cum  peduncnlo  longitudine  vario  dense  fnsco-sericei  (in  /3  cinereo- 
sericei).  Spaiha  2.  Carpella  in  spicam  2-8-pollicarem  dispoaita,  snboompresaa,  ro- 
tundaU.     Semina  plemmque  solituia. 

Onr  variety  fi  (from  Ceylon)  has  at  first  sight  so  veiy  different  an  aspect  from  the 
peninsular  plant,  that  we  can  scarcely  persuade  ourselves  that  it  is  not  distinct.  We 
have,  however,  failed  to  discover  satisfactory  characters  to  distinguish  these  plants  In 
the  dried  state ;  but  botanists  who  have  an  opportunity  of  observing  the  living  plant 
may  perhaps  be  more  successfuL  The  Ceylon  plant,  of  which  we  have  seen  a 
rather  extensive  suite  of  specimens,  varies  much  in  the  size  of  the  flower  and  in  tbe 
shape  of  the  leaves ;  and  the  small  lanceolate-leaved  states  appear  to  pass  insensiblj 
into  a  plant  with  oval  leaves,  which,  though  usually  more  coriaceous,  are  sometiiiieB 
quite  undistinguishable  from  those  of  the  typical  M.  Nilagirica.  These  small  states, 
which  have  sometimes  nine  instead  of  twelve  petals,  seem  in  many  of  our  specimens 
to  be  diseased,  the  flowers  being  unusually  small,  ^e  stamens  few  and  abbreviated, 
and  the  young  carpels  abnormally  swollen,  as  if  punctured  by  an  insect,  and  appa- 
rently abortive.  Ferhajw,  therefore,  it  wUl  be  found  that  the  broad-leaved  arbores- 
cent state  is  the  normal  form  in  Ceylou  as  well  as  in  the  peninsula,  and  that  the 
lanceokte-lcaved  state  is  an  accidental  variety.  M.  glauca  of  Wight  is  certainly 
only  an  abnormal  form,  with  broadly  obovate  leaves,  for  the  glaucous  hue  of  tbe 
under  surface  is  nut  confined  to  specimens  with  that  form  of  leaf,  but  is  seen  equally 
in  the  oval  and  lanceolate-leaved  plants,  and  is  often  observed  cm  the  same  specimen 
with  leaves  not  at  all  glaucous  below. 


IV,  SCHIZANDBACE^. 

FloreB  unisexuales.  Sepala  et  petala  hypogyna  ternatim  vel  quina- 
tim  pluriserialia,  sestivatione  imbricatn.  Stamina  definita  vel  indefinita, 
toro  depresso  vel  conico  inserta.  Filamenta  libera  vel  plus  minus 
coalita.  Anthera  adnatae,  biloculares,  plerumque  vane  heteromorphs. 
Ovaria  indefinita,  in  capitulum  oblongum  vel  subglobosum  coalita. 
Ovula  in  sutura  ventrali  2-3,  aropbitropa  vel  fere  campylotropa.  Baccte 
dissepimento  spurio  transverse  bi-  (rarius  tri-)  loculares,  dispennas. 
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SerittMa  superposiia,  reDiformia,  in  pulpa  nidulantia ;  testa  Isevis,  Crus- 
tacea ;  albumen  copiosum,  oleosum ;  embryo  minutissimus. — Frutices 
9eandenteSy  volubiles,  glaberrimi,  ramulis  elongate,  junioribus  basi  squa- 
mis  gemma  peraisienlibus  alipaiis,  foliis  integris  iniegerrimia  vel  dentalu, 
fLoribuB  plus  minus  conspicue  peUudde  punctatis. 

We  hftTe  only  been  deterred  from  following  Asa  Gray  in  considering  this  small 
group  as  a  section  of  Magnoliacea,  by  the  nnisexual  flowers  and  marked  difference  in 
habit,  and  in  particular  by  the  frequently  toothed  leaves,  tts  position  is  undoubtedly 
in  the  immeduite  neighbourhood  of  Magnoliacea,  between  that  Order  and  Auonacea, 
to  certain  genera  of  which  (especially  Steleehocarptu)  the  aspect  of  the  flowers,  and 
the  occasionally  truncal  inflorescence,  indicate  a  certain  degree  of  approach. 

The  fiunily  is  a  very  small  one.  One  species  inhabits  damp  woods  in  the  southern 
United  States  of  America,  and  the  remainder  the  Indo-Chinese  region,  from  Japan 
to  the  Malayan  Archipelago,  Ceylon  and  Malabar,  and  the  Himalaya.  The  leaves 
and  flowers  are  mncilaginoiis,  the  fruit  and  seeds  faintly  aromatic,  and  the  woody  fibre 
exhibits  glandular  disks  similar  to  those  of  Ulicium  and  Drimys, 

The  structure  of  the  androecium,  which  is  the  most  conspicuous  character  of  the 
plants  of  this  Order,  is  nevertheless  only  of  importance  for  Uie  distinction  of  species, 
as  those  plants  which  are  most  closely  allied,  differ  very  remarkably  from  one  another 
in  the  d^;ree  of  combination  of  the  filaments.  Sehizandra,  with  five  monadelphois 
stamens,  is,  however,  a  good  genos.  The  shape  of  the  fruit,  on  the  contrary,  is,  we 
think,  a  natural  character,  dividing  this  small  Order  into  two  well-marked  groups, 
which,  in  accordance  with  the  views  of  Biume  in  his  monograph  of  the  Javanese 
species,  we  regard  as  of  generic  value.  Of  these,  Kadsura,  with  globose  fruit,  con- 
tains the  original  species  of  Japan,  and  several  others ;  while  Spharostema,  with  the 
baccate  carpels  arranged  on  an  elongated  torus,  extends  firom  the  Western  Himalaya 
to  Java.  « 

1.  KADSURA,  Juss. 

Sarcocarpon,  Blume. 

Sepala  3.  Petala  6-9.  Stamina  15  vel  plnra.  Filamenta  discreta 
vel  in  globam  coalita.  Ovaria  numerosa.  Stylus  obeonieus,  lateralis. 
Carpella  baccata,  inter  se  libera,  capitulum  globosum  formantia. — 
Frutices  scandentes^  mucilaginosi,  floribus  albis  vel  rtibescefUibus. 

1.  K«  Rozbnrghiana  (Arn.  in  Jard.  Mag.  Zool.  Bot.  ii.  546) ;     ^ 
foliis  ovatis  vel  oblongis  carnosulis,  filamentis  monadelphis,  ovariis  bi- 
ovulatis. — Kadsura  Japonica,  fTall.  Tent,  Nap.  12  {non  Juss,  necalior.). 
Cat.  4987  A 1  Bpartim/  (specim.  dextr.)  4985  £  !     Uvaria  heteroclitn, 
Roj^,  Fl,  Ind.  ii.  668. 

Uab.  In  Assam !  et  Silhet ! ;  in  montibus  Khasia  a  basi  ad  altitudi- 
nem  5000  ped.l ;  et  in  vallibus  calidioribus  Sikkim! — (Fi.  Mai.  Jun.) 
(v.  V.) 

Frutex  alte  scandens,  trunco  diametro  polHcari  et  ultra.  Cortex  rugosus.  BamuH 
Iseves,  annulati,  basi  interdum  squamis  stipati.  Folia  cum  caule  articulata,  acuta  vel 
acuminata,  integerrima  vel  remote  et  obscure  denticulata,  3-6  poll,  longa,  1^-8  lata,  - 
petiolo  ^poU.  Pedunculi  petiolum  dnplo  superantes,  crassiuscnli,  bnsi  squamulis 
gemmaceis  persistentibns  su^ulti,  et  infra  medium  bractcas  4-6  ovatas  minutas  ge- 
rentes.  Florea  diametro  semipollicares.  Sepala  rotundata.  Petala  rotundnta, 
eonveia,  camosnla,  interiora  minora.  Filamenta  basi  in  columnam  centralem  cy- 
lindricam  coalita ;  ezteriora  pauca,  superne  breviter  libera,  crassa,  cylindrica,  apico 
in  oonnectivum  camosum  late  cuneatum  subtruncatum  dilatata  -,  superiora  usque  ad 
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■nthcras  ooalita.  Antherm  liDeari-oblongae,  ooDQeeti?o  Uteraliter  idBatK,  kogitnfi- 
naliter  dehisceutes.  Bacea  in  capituluin  globosuin  diam.  1-2-poIl.  congCiUe,  et- 
neato-subgloboss,  cocciuese,  piai  vd  fabee  minorit  magn.     Semina  1-2. 

The  sweet  but  flavoorleia  fruit  of  this  species  is  eaten  by  the  iuhabitaots  of  SIQi- 
kirn  and  Bastern  Bengal.  Though  confonuded  bj  Wallich  with  JT.  Jmpomca^  it  ap- 
pears to  be  quite  distinct  from  the  plant  figured  and  described^by  Siebold  and  Zw- 
carini.  We  have  not  seen  Japanese  specimens,  bat  a  specimen  in  the  Uookezian 
Herbarium,  brought  from  Hongkong  by  Mijor  Champion,  and  referred  by  Bentham 
without  hesitation  to  K.  Jafionicay  has  larger  flowers  on  very  short  pedicels,  which  are 
more  covered  with  bracts  than  those  of  the  Indian  phint.  The  leaves  are  also 
thicker  and  firmer,  scarcely  toothed,  and  longer-petioled.  The  leaves  vary  modi  in 
shape  in  all  the  species^  and,  as  is  often  the  case  among  scandent  plants,  the  foliage  of 
the  long  suckers  is  very  different  from  that  of  the  lateral  shoots  of  the  second  year. 

u  2.  K.  Wightiana  (Arn.  1.  c.  ii.  546);  foliis  late  ovalibas  obtuae 
acuininatis  basi  cuueatis,  tilamentis  discretis,  ovariis  triovulatis. — ^Fighi^ 
CaL  No,  2478. 

Hab.  Id  Zeylania,  alt.  2-3000  ped.,  JFalkerl ;  Malabar,  mgkt.^ 

(».  9.) 

Fhti&t  Bcandens,  glaber,  cortice  mgoso  fiisco.  Eamuli  abbreviati  (an  jKmperlO. 
Folia  basi  cuneata,  integra  vel  vii  denticolata,  snbtus  pallida,  2-3  poll.  k>ng%  ^2 
lata,  petiolo  ^poll.  Feduneu/i  axillares,  validi,  petiolum  vix  snperaotes,  braeteia 
pluribtts  squanueformibus  ovatis  decidnis.  Sepala  insqualia,  parva.  Fetalm  9, 
uvalia,  obtusa,  int.  minora.     Bacca  prioria. 

This  appears  to  be  a  more  rigid  shrub  than  the  last,  with  smaller  and  broader 
leaves^  and  short,  thick,  woody  branches.  We  have  not  seen  the  male  plant.  It  b 
worthy  of  note  that  K.  Japonica  is  said  by  Siebold  and  Znoeaiini  to  have  also  oeea- 
sionally  three  ovules  and  seeds. 

y      8.  K.  scandens  (Blume?  Fl.  Jav.  Schiz.  p.  9.  t.  1). 

A  specimen  of  a  Kadsura  in  the  Benthamian  Herbarium,  collected  by  Griffith  at 
Malacca,  is  very  distinct  from  either  of  the  former  species,  and  proba^lv  bekmgs  to 
K.  scandeju ;  but  as  it  consists  of  a  single  leaf  attached  to  the  stem,  and  a  few  mile 
flowers,  we  do  not  feel  justified  in  appending  a  description  of  that  plant,  especially 
as  Blume's  figure  and  description  of  the  androfcium  are  unsatisfectory,  and  also  not 
easily  reconciled  with  what  we  see  in  the  single  flower  which  we  have  been  able  to 
examine.  The  leaves  of  K.  scandent  (and  of  our  plant)  are  ovate  or  ovato-ofaiong 
and  acuminate,  quite  entire,  glabrous,  4-6  inches  long,  and  2-4  broad,  with  a  pe- 
tiole 1-2  inches  loug.  The  flowers  are  axillary  and  solitary,  and  the  pedicel  is 
shorter  than  the  petiole.  Blume  further  describes  the  stamens  as  free  on  the  cylin- 
drical torus,  with  the  connective  extendii^  beyond  the  anth^  into  a  fleshy  gibbons 
process.  This  does  not  seem  to  be  the  case  in  the  specimen  &om  Malacca,  bat  the 
flower  has  been  so  much  compressed  that  we  cannot  determine  the  structure  with 
anything  like  accuracy.  K.  scandens  is  further  readily  recognizable  by  the  shape  of 
the  carpds,  which  are  terminated  by  an  obtuse  hooked  mocro. 

2.  SPHiEROSTEBiA«  BL 


Sepala  3.  Petala  6-9.  Stamina  16  vel  plura,  monadelpha.  Ctr^ 
pella  globosa,  secus  tonim  cylindricum  spicata. — Frutices  acandentei^ 
volubiies,  fflaberrimi,  iloribus  al6is,Jlavidis  vel  rubescenlidus. 

\  I.  FilameniU  ban  m(madelpkis,Mpice  liberU. 
1.  &•  graadifloram  (BL  Fl.  Jav.  Schiz.  17) ;  foliis  ovato-  vel  ob- 
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loDgo-laneeolatis  acuminatis  basi  acutis  remote  denticulatis,  pedunculis 
laxis  elongatis,  toro  fractua  elongate  crasso  camoso. — Kadsura  gran- 
diflora,  Wall.  Tent.  Nap.  p.  10.  L  14,  Cat.  4985  Kpariim!  (spec,  dex- 
irum)  (won  ^  necQ). 

Uab.  In  Himalaya  temperata,  alt.  7-10,000  ped. :  a  Simla !  ad 
Bhotan ! — (Fl.  Mai.  Jun.)  (©.  v.) 

BoMuli  gradles,  ooriioe  foico.  Folia  8-6  poll,  longa,  1-2  poll,  lata,  petiolo  1-1^- 
polL,  anbcuTDoaa,  supra  Incida,  anbtus  pallida.  Peduneuli  axillares,  1-2-pollicares, 
oaai  aqnamosi,  cstenun  nitdi.  Floret  diam.  nltrapollicares,  pendoli,  BiiaTeolentes, 
albi  flavidi  yel  rosei.  Feiala  rotundata  vel  late  ovalia,  interiora  Bensini  minora. 
FiUtmenia  indefinita,  aopeme  libera,  cylindrica.  Anthera  ovales,  coDDOctuo  cnuao, 
locnJis  diacretia  connectivo  lateraliter  inaertis  lineari-oblongis  aabextrorseloogitudi- 
ualiter  debiacentiboa.  Torut  firactiia  cylindricua,  6-9  poll,  longua,  incraaaatns,  car- 
noana,  rubeacena.  Saeea  globose,  cocdnee,  pisi  magn.,  sapeme  lineola  brevi  no- 
tata ;  tesia  aeminia  cruatacea,  minute  punctulata. 

2.  S*  elongatmn  (Bl.  PI.  Jav.  Schiz.  17.  t.  5) ;  foliis  ovatis  acutis 
vel  acuminatis  basi  cuneatis,  pedunculis  elongatis  filiformibus,  toro 
fructus  vix  camoso  brevi. — Spheerostema  grandiflorum,  fTall.  Cat.  4985 
Apartimf  (spec,  sinistrum)  C ! 

Hab.  In  Himalaya  oriental!  temperata :  Nipal,  Wall.  I  Sikkim ! ;  et 
in  mont.  Khasia,  alt.  5-6000  ped.! — (Fl.  per  tot.  sest.)   (v.  v.) 
DisTBiB.  Java. 

Rami  lusci,  rugosi,  Temicnloai.  Bamuli  leves,  glauceacentes,  basi  squamis  per- 
iistentibaa  stipeti.  Folia  sicpe  longe  acuminata,  snbtua  pallida  vel  glauca,  8-4  poll, 
longa,  1^2  lata,  petiolo  1-1-j^poll.,  mbescente.  Fedunculi  azillares,  sspe  prope 
baain  ramuli  ad  aziUas  foliorum  delapsorum  plnrea,  paeudo-fastigiati,  petiolos  dnplo 
aaperantes,  baai  squamulis  1-2  subulatia  muniti,  cseterum  nudi  vel  interdum  medio 
nnibracteolati.  Floret  diaroetro  f-poU.,  flavidi.  Sepala  parva,  ino^ualia.  Feiala 
plerumque  sex,  ovata,  camosula,  margine  membranacea,  interiora  mi\)ora.  Stamina 
prions  vel  Kadtura  JEtoxburgkiana.  Tome  fructus  2-8-pollicari8.  Bacca  grani  pipe- 
ria  magnitadine,  aubstipitats,  globoss,  snpeme  cicatrice  lineaii  longinscula  notatae. 

It  ia  a  striking  proof  of  tbe  difiSculty  of  distinguisbing  tbe  plants  of  tbis  family  in 
a  dried  state,  tbat  Dr.  Wallicb  bas  confounded  tbis  species  witb  tbe  preceding,  from 
wbicb  it  differs  in  many  important  particulars.  "We  were  fortunate  enough  to  find 
it  abundantly  in  Kbasia,  as  well  as  in  Sikkim,  where  it  grows  at  a  lower  level  than 
S.  grandijlorum.  We  refer  our  plant  without  hesitation  to  the  species  figured  and 
described  by  Blume,  notwithstanding  the  absence  of  the  bractlet  on  the  pedicel  in 
all  oar  apecimens,  because  it  agrees  in  all  other  essential  particulars,  and  one  of  the 
pedicels  in  tbe  plate  is  represented  aa  without  a  bractlet. 

{  2.  Ftlamenti»  in  globum  coalUis;  antheris  circUer  15,  alveolia 
ajtdracH  lonffUudinalUer  adnatis,  bilocularihta,  longitudinaliter 
dekiscentilma. 

3.  S.  propinquiim  (Bl.  Fl.  Jav.  Schiz.  16)  ;  foliis  ovato-Ianceo- 
latis  basi  rotundatis  vel  cuneatis  apice  longe  acuminatis,  pedunculis 
petiolos  subsequantibus,  toro  fructus  elongato  parum  incrassato. — 
Wall.  Cat.  4986  !  4987  £/  (spec,  sinisir.)  Kadsura  propinqua.  Wall. 
Tent.  Nap.  p.W.t.U.     S.  pyrifolium,  Blume,  Fl.  Jav.  Schii. /?.  1 6.  ^.  4P 

Hab.  In  Himalaya  exteriori  temperata,  alt.  4-6000  ped. :  Kumaon, 
Sir.  et  Wwt.!  Nipal,  WaU. .'— (t^.  *.) 


^ 
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Bami  glaberrimi.  Foiia  aemta,  denticQlaU,  camoaiila,  8^  polL  IdDga^  1|  Uta, 
petiolo  i-poU.  Feduneuli  solitarii  Tel  tobfaacicolati,  basi  aqnnmnlifl  plaribas  sof- 
fulti,  medio  bracteola  1  aemuunplexicauli  penUtente.  AUibaitri  globosi,  pin  magn. 
Sgpala  ovata,  insqnalia.  Petala  6,  fere  rotundata,  ooriaoea.  Baeea  S.  groMtii- 
flori,  led  minores,  seciu  torum  aexpollicarem  spicate. 

//  4.  S.  udllare  (Bl.  Bijdr.  22,  Fl.  Jav.  Schiz.  14.  t.  3) ;  foliis  ian- 

ceolatis  longe  acaminatis  basi  rotundatis  vel  cuneatis,  pedunculis  ple- 
rumque  brevissimis,  toro  fructus  filifonni  abbreyiato. 

Hab.  In  mont.  Khasia,  alt.  4-5000  ped.  1 — (Fl.  per  tot.  sest.)  (r.  v.) 

DisTRiB.  Java. 

RamuU  angnlati,  rafesoentes,  glabri.  Folia  ooriaoea,  sapenke  nitida,  sabtns  pallida, 
margine  integemma  vel  distanter  deDticolata,  3  poU.  longa,  ^~\  poll,  lata,  petiolo 
•l^-poll.  Feduneuli  axillares,  petiolo  breTiores,  siepe  brevissimi,  sqnamis  rotandatis 
imbricatis  scariosis  tecti.  Floret  ooocinei  vel  latescentes,  diametro  ^polL  Sepalu 
rotundata,  parva.  Fetala  9,  triserialia,  ovato-rotandata,  interiora  multa  minora. 
Torus  fruclui  1-2-pollicaris.  Bacca  nomenwe,  sobstipitate,  globoase.  Semina 
2,  vel  aborta  solitaria. 


V.  ANONACE^. 

Floret  hermaphroditi,  rarius  unisexuales.  Sepala  3,  hypogyna,  es- 
tivatione  plerumque  vaWata,  basi  saepe  coalita.  Petala  serie  duplid 
6,  eestivatione  valvata  vel  imbricata,  rarissime  serie  interiore  defici- 
ente  sepalis  numero  squalia.  Stamina  indefinita,  multiserialia,  rarius 
subdefinita;  pleramque  numerosissima,  dense  oonferta.  FUamenta 
abbreviata.  Anthera  biloculares,  conuectivo  lato  supeme  prodacto 
sublateraliter  vel  exirorse  adnatse,  loculis  remotis  vel  oontiguis,  sub- 
lateraliter  vel  extrorse  dehiscentibus.  Ovaria  plurima,  rarius  definita, 
rarissime  solitaria,  1-locularia,  supra  torum  convexum  yel  oonca- 
vum  sessilia,  interdum  inter  se  subcohaerentia.  Ovula  solitaria  vel 
bina  e  basi  erecta,  vel  in  sutura  ventrali  1  vel  plura,  vel  indefinita, 
in  Monodora  parieti  undique  inserta,  anatropa.  Stigmata  termioa- 
lia,  libera  vel  inter  se  subcohaerentia.  Carpella  sessilia  aut  stipitata, 
libera  vel  in  fructum  multilocularem  coalita,  sicca  vel  pulposa,  indehis- 
centia,  rarius  follicularia.  Semina  solitaria  vel  numerosa.  Albumen 
copiosum,  ruminatum.  Embryo  minutus. — Arbores  x>el  frutioes  sape 
scandentes  vel  sarmentoai,  plerumque  aromatici ;  foliis  altemis  integerrt- 
mis  exstipulatia,  floribus  terminalibua  vel  axUlaribus^  wlitariis  vel  varie 
congestis. 

This  large  and  very  natural  Order  is  readily  distinguishable  from  its  near  allies  by 
a  combination  of  well  marked  characters,  llie  ternary  arrangement  of  the  parts  of 
the  ])erianth,  the  small,  closely  packed,  extrorse,  almost  sessile  anthers,  the  nume- 
rous small  ovaries,  the  distinct  often  stipitate  fruits  seated  on  a  rounded  torus,  and 
the  ruminated  albumen,  characterize  all  tne  typical  species,  though  one  or  other  of 
these  characters  is  occasionally  absent,  or  unavailing  as  a  distinction.  The  ruminated 
albumen,  though  universal  in  the  Order,  occurs  also  in  Myritticaeea,  and  to  a  small 
extent  in  a  few  genera  of  Menispermacea.    The  ternary  arrangement  of  the  flower 
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is  also  Dnhrenal,  but  is  met  with  in  many  of  the  neighbouring  families.  The 
sepals  always  form  a  single  verticil ;  and  the  petals,  which  never  exceed  six  in  nnm- 
b^  (in  two  rows),  are  in  a  few  instances  reduced  to  a  single  row  by  the  suppi'ession 
of  the  inner  series.  In  Magnoliacea  they  are  generally  much  more  numerous.  The 
anthers  are  always  more  or  less  extrorse,  but  the  number  of  stamens  is  far  from 
constant,  being  in  many  genera  reduced  to  18,  15,  12,  9,  and  even  as  low  as  6. 
The  ovaries  are  occasionally  subdefinite,  or  even  solitary,  and  the  carpels  are  some* 
times  dehiscent.  The  valvate  estivation  of  the  petals,  which,  when  present,  is  the 
most  conspicuous  character  of  the  Order,  is  wanting  in  the  Sectiou  XJvariea. 

The  state  of  this  comparatively  little  known  Order  is  still  very  unsatisfactory,  not- 
withstanding that  it  has  received  the  attention  of  many  of  the  principal  botanists  of  the 
day,  nor  is  it  to  be  expected  that  the  tribes  and  genera  can  be  established  on  a  proper 
basis,  till  the  species  have  been  much  more  carefully  and  completely  examined  than 
their  very  impofect  condition  in  herbaria  has  hitherto  permitted  them  to  be.  Their 
study,  indeed,  even  under  the  most  favourable  circumstances,  presents  great  difficul- 
ties to  the  student  of  dried  plants,  from  the  minute  size  of  the  stamens  and  ovaries, 
and  from  the  bad  state  of  preservation  in  which  the  flowers  occur  in  herbaria.  Though 
the  flowers  are  often  large,  they  are  generally  more  or  less  fleshy,  and  in  drying 
become  much  flattened  and  distorted,  so  that  the  restoration  of  the  natural  state  is 
almost  impossible.  The  determination  of  the  number  of  ovules  is,  in  particular,  a 
very  difficult  matter,  as  the  minute  ovaries  are  always  much  compressed ;  and  their 
wails  are  so  brittle,  that  the  dissection  necessary  for  the  isolation  of  the  ovules  can 
only  be  effected  by  much  patience,  and  with  an  abundance  of  materials. 

The  number  of  species  of  Anonacea  known  to  the  older  botanists  was  too  small 
to  permit  of  any  great  progress  being  made  by  them  towards  the  proper  circum- 
scription of  the  genera.  These  were  first  accurately  defined,  and  the  species  care- 
fiiUy  described,  by  Dunal,  in  a  monograph  of  the  Order,  published  in  1817.  At 
that  time  only  103  species  of  the  Order  were  known,  most  of  them  very  imperfectly. 
Of  these  scanty  materials  M.  Dunal  baa  certainly  made  much ;  and  his  work,  which 
has  formed  the  foundation  of  all  that  has  since  been  done,  has  been  well  characterized 
by  M.  Alph.  De  CandoUe  as  being  a  monument  of  talent  and  sagacity,  considering 
the  period  when  it  appeared.  The  'Systema'  and '  Prodromus'  of  De  CandoUe  contain 
no  additions  to  the  labours  of  Dunal,  who  had  at  his  command  all  De  Candolle's  ma- 
teriala ;  and  since  that  period  the  Order  has  not  been  treated  generally,  except  by 
M.  Alph.  De  Candolle,  in  a  memoir  in  the  fifth  volume  of  the  Geneva  l^nsactions, 
in  which  the  additions  to  the  Order,  up  to  the  year  1882,  are  reviewed.  The  num- 
ber of  known  species  is  there  stated  at  204. 

Much  attention  has,  however,  been  directed  to  the  definition  and  arrangement  of  the 
genera  of  Anonacea^  in  all  the  works  which  have  been  published  of  late  on  tropical 
botany ;  and  so  many  remarkable  forms  have  been  figured,  that  much  greater  faci- 
Hti^  are  now  afforded  for  the  correct  appreciation  of  affinities,  than  were  available 
to  the  older  botanists.  The  works  of  St.  Hilaire,  Martins,  and  Richard,  on  Ameri- 
can Botany,  and  the  'Flora  Javce'  of  Blume,  have  all  contributed  much  to  our  know- 
ledge of  the  Order.  The  careful  analyses  and  excellent  descriptions  of  the  Eastern 
forms  in  the  hist-mentioned  work,  in  particular,  have  been  of  the  greatest  service 
to  us. 

From  the  time  when  the  number  and  position  of  the  ovules  was  first  indicated  by 
Brown  as  an  important  character  in  Anonaeea^  in  his  remarks  when  founding  the 
genns  Artabotryty  in  the  *  Botanical  Register,'  this  character  has  been  generally  em- 
ployed, not  only  for  the  distinction  of  genera,  but  also  for  the  formation  of  the  pri- 
mary divisions  of  the  Order.  But  though  the  number  and  position  of  the  ovules  is 
nearly  constant  in  each  species,  and  therefore  constitute  most  important  characters 
for  the  distinction  of  genera,  the  higher  groups  thus  characterized  appear  to  us  un- 
natural, and  we  therefore  think  it  desirable  to  employ  other  characters  for  their 
circumscription.  Five  aberrant  tribes  appear  to  be  at  once  distinguishable  by  well 
marked  and  easily  recognizable  characters. 

The  first  of  these,  which  may  be  called  Uvariea,  from  its  principal  genus,  has  its 
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petals  imbricated  in  asstivation.    Thii  important  chaneter  wis  first  indicated  bj 
Bentham,  in  the  Niger  Flora. 

A  second  tribe,  which  we  propose  to  call  Miirephorea,  has  been  indicated  by 
Mr.  Bennett,  in  his  valuable  remarks  under  Saccopetalum  in  Honfield's  '  Plaote 
Javanics  Rariores.'  It  comprises  a  number  of  genera,  in  which  the  inner  petals  are 
more  or  less  unguiculate  at  the  base.  In  Orcphea  and  MUrephora,  which  may  be 
considered  the  typical  genera  of  this  tribe,  the  daw  is  long  and  slender ;  but  in  otheis, 
which  appear  to  form  a  transition  to  the  typical  genera  in  JmoMocea,  it  is  ?eiy  short 
and  much  broader. 

A  third  aberrant  tribe  has  also  been  indicated  by  Mr.  Bennett ;  it  comprises  the 
genera  JlpAousea,  Saccopetalum,  and  Miliusa.  Mr.  Bennett  has  rharacterixed  this 
tribe  by  the  small  size  of  the  outer  petals,  and  by  their  similarity  to  the  calyx ;  but 
in  the  genus  Alpkonsea,  which  evidently  forms  a  part  of  it,  this  character  is  not  pre- 
sent, while  it  occurs  in  PAcMntAtu,  which  cannot  be  separated  far  from  OmatUrioy  as 
well  as  in  some  other  species  not  naturally  allied  to  the  genera  above  mentioned. 
The  true  character  of  the  tribe,  we  think,  lies  in  the  shape  and  structure  of  the 
anthers,  which,  instead  of  being  densely  wedged  together  as  in  the  other  tribes,  are 
broadly  oval  or  oblong,  ¥rith  large  short  cells,  and  a  small  terminal  apicnlns  of  eon- 
nectivum.  These  anthers  rise  above  one  another  iu  a  bxly  imbricated  manner, 
so  that  the  greater  part  of  each  is  exposed ;  whereas  the  normal  stamen  of  the  Order 
is  erect  and  columnar,  with  the  dilated  process  of  the  connective  alone  visible,  while 
the  linear  anther-cells  are  completely  concealed. 

Monodorea,  which  we  propose  to  regard  as  a  fourth  tribe,  contains  only  a  single 
species,  characterized  by  the  distribution  of  the  ovules  over  the  whole  surface  of  the 
solitary  ovary.  This  very  remarkable  structure,  which  is  very  rare  among  plants, 
occurs  iu  the  nearly  allied  famUy  Lardisa6a/ea,  to  which  this  tribe  exhibits  an  in- 
teresting transition.  It  is  found  also,  curiously  enough,  in  the  apocarpous  mono- 
cotyledoDOUs  Order  Butamacea. 

Ihe  remarkable  Australian  genus  Eupomatia,  described  by  Mr.  Brown  in  'Flin- 
ders' Voyage,'  and  referred  by  him  without  doubt  to  Anonacea,  cannct  surely  be  se- 
parated from  the  remainder  of  the  Order,  but  forms  a  fifth  aberrant  tribe,  the  well 
known  characters  of  which  it  is  unnecessary  to  repeat  here.  We  believe  that 
this  interesting  plaut  has  not  been  found  by  any  botanist  but  its  illustrious  disco- 
verer, and  though  it  has  been  introduced  into  our  conservatories,  it  has  never  flowered 
there. 

In  the  remainder  of  the  Order  the  perianth  is  valvate  in  lestivation,  the  petals  are 
never  unguiculate,  the  anthers  are  numerous  and  densely  packed,  and  the  ovules 
are  either  erect  from  the  base  of  the  ovary,  or  arise  frt>m  the  ventral  sutore.  This 
combination  of  characters,  markin§^the  typical  Anonaeea,  is  present  in  about  one- 
half  of  the  Indian  species,  and  in  a  much  larger  proportion  of  those  of  Americs. 
Among  these,  AnoneiB^  with  the  ovaries  cohering  together  in  the  flower,  and  after- 
wards developed  into  a  compound  fruit,  form  a  well-marked  tribe.  The  remaining 
genera  we  propose  to  divide  into  two  tribes,  Xylopiea,  with  thick  fleshy  inner 
petals,  which  are  triquetrous,  except  at  the  base,  and  Guatteriea,  with  ooriaoeoos 
mner  petals,  not  materially  different  in  shape  or  texture  from  the  outer  ones.  These 
tribes  appear  to  us  very  natural ;  but  they  pass  by  such  insensible  gradations  into  one 
another,  that  the  limit  between  the  two  is  quite  arbitrary. 

In  the  formation  and  circumscription  of  the  genera,  it  has  been  our  aim  in  the  first 
instance  to  bring  together  those  species  which  possess  a  similar  habit,  and  which  sp- 
pear  to  us  to  form  natural  groups,  and  to  select  as  generic  distinctions  such  characters 
as  are  common  to  the  species  thus  associated.  This  has  led  us  to  study  with  care  the 
relative  importance  of  the  floral  organs,  and  we  have  in  consequence  made  oonsidersble 
alterations  in  the  limits  of  the  genera.  We  cannot  expect  that  the  conclusions 
at  which  we  have  arrived  will  be  final,  as  our  attention  has  been  confined  almost  en- 
tirely to  the  Asiatic  forms ;  but  it  may  be  serviceable  to  the  future  monographist  of 
this  difficult  Order,  to  state  the  degree  of  value  we  are  disposed  to  attach  to  each 
character. 
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The  ovaries  of  Jnonacea  are  generally  very  namerous  and  small,  and  closely 
packed  together.  In  Uvaria  they  are  columnar,  and  quite  straight,  and  grooved 
along  the  inner  face ;  but  generally  they  are  rounded  on  the  back,  and  oblong  in  shape. 
They  are  usually  very  hairy,  but  sometimes  perfectly  glabrous.  This  character,  though 
constant  in  each  species,  is  of  no  avail  for  the  distinction  of  genera.  The  style  is  in- 
variably terminal,  and  is  either  continuous  with  the  ovary,  and  undistinguishable  from 
it  except  by  the  absence  of  a  cavity,  or  separates  by  a  joint.  Jn  the  latter  case  the 
mass  of  styles  often  coheres  together  by  means  of  a  viscid  or  gelatinous  floid.  The 
style  is  nsually  grooved  on  the  inner  faee,  and  is  stigmatic  over  its  whole  surface,  and 
often  covered  with  papilii.  Sometimes  it  is  short  and  capitate,  more  generally  ob- 
long, and  oceasionafly  elongate  and  subulate.  With  occasional  exceptions,  which  will 
be  noticed  nnder  the  genera  in  which  they  occur,  these  characters  seem  constant. 
The  number  of  ovaries  is  of  less  value. '  In  Xylopia,  a  very  natural  genns,  they  vary 
from  one  to  ten,  and  in  Orophfa  from  three  to  fifteen.  In  Jtimina  and  other  genera 
their  number  is  equally  uncertain. 

The  number  and  position  of  the  ovules  are  of  great  importanee  as  generie  charac- 
ters. When  solitary,  the  ovule  is  either  erect  from  the  base  of  the  cell,  as  in  Unona 
and  Gttaiteriay  or  attached  to  the  ventral  suture,  as  in  Eliipeia  and  ia  some  Mili- 
tua.  In  Artabotrya  and  Anaxagorea  there  are  always  two  collateral  ovules,  erect 
from  the  base  of  the  cell.  When  the  ovules  are  definite,  and  attached  to  the  ventral 
lainre,  their  number  seems  less  constant.  Tbus,  in  XJnona  they  vary  from  two  to 
eight,  but  are  nearly  constant  in  each  species.  In  Miliusa  they  vary  from  one  to 
two,  and  in  Xylopia  from  two  to  six.  In  Polyalthia  and  Phaanthut  there  are  two 
superposed  ovules  inserted  very  near  the  base  of  the  cell,  one  of  which  seems  occa- 
sionally absent,  in  which  case  Polyalthia  is  with  difficulty  distinguishable  from 
Ouaiteria.  When  the  ovules  are  numerous  they  are  arranged  more  or  less  distinctly 
in  two  rows,  and  are  closely  packed  together :  they  are  then  occasionally  subdefinite, 
especially  where  the  ovary  is  very  short,  but  this  is  in  no  case  a  character  of  generic 
vune.  The  section  Kentia  of  Melodorum,  where  they  are  reduced  to  two,  is  the  only 
very  marked  exception  to  the  importance  of  the  difference  between  definite  and  inde- 
finite ovules  in  the  Order. 

The  shape  of  the  stamens  forms  a  very  important  character  in  Anotuuea,  when- 
ever it  deviates  from  the  ordinary  type.  This  type,  which  depends  mainly  upon  the 
great  compression  of  ihe  anther,  is  nearly  sessile,  cuneate,  tetragonal,  with  two 
dorsal  cells  almost  in  contact  with  one  another,  and  the  connective  produced  be- 
yond the  anthers  into  a  depressed  rounded  head.  More  rarely  the  cells  are  distant, 
and  almost  lateral.  The  process  of  the  connective  is,  however,  in  some  genera  elon- 
gated, and  not  at  all  depressed  or  truncate.  In  one  section  of  Uvaria  the  anthers 
are  flat  and  almost  foliaceous ;  and  in  the  whole  group  of  Saceopetalea  they  are  ovoid, 
with  a  scarcely  conspicuous  process  of  the  connectivum.  When  the  stamens  are 
definite  in  number  they  ai-e  very  irregular  in  shape,  but  usually  trapezoidal,  with  a 
tkick  fleshy  connective  and  small  dorsal  anther-cells. 

The  torus  varies  remarkably  in  amount  of  development.  Where  the  number  of 
Qfvaries  and  stamens  is  definite,  it  is  very  small ;  but  in  general  it  is  large  and  con- 
spicnons,  being  sometimes  cylindrical  and  elongated,  as  in  Ranunculus  or  Magnolia, 
bat  more  generally  conical,  somewhat  after  the  fashion  of  Rubus,  or  broadly  cylin- 
drical and  truncated.  It  is  not  unfrequently  slightly  concave  in  the  centre ;  and  this 
concavity  becomes  extreme  in  Xglopia,  where  the  stamens  are  borne  on  the  outside 
of  the  torus,  which  completely  encloses  the  ovaries.  The  modifications  of  this  organ 
are  very  constant,  but  not  always  sufficiently  capable  of  definition  to  render  them 
available  to  the  systcmatist. 

The  shape  of  the  petals  has  been  much  neglected  in  the  formation  of  genera. 
Blnme,  however,  has  employed  it  as  a  sectioonl  character  in  Uvaria,  under  which 
genus  he  has  united  most  of  the  niany-ovuled  Anonacea^  and  also  in  Polyalihia, 
in  which  he  includes  many  of  those  with  two  ovules.  The  sections  thus  formed 
are  highly  natural,  as  the  species  included  in  them  agree  very  closelj  in  habit: 
and  we  have  accordingly  raised  them  to  the  rank  of  genera,  following  an  iudica- 
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tion  given  hj  Blame  himself.  Throiighout  the  Order  the  shape  of  the  petab  ap- 
pears to  afford  characters  of  great  importance,  and  the  facility  irith  whidi  it  caa 
be  determined  makes  it  of  great  practical  utility.  The  particidar  modifications  are 
readily  recognized,  and  have  for  the  most  part  been  already  indicated ;  others  will  be 
speciflJly  noticed  under  the  different  genera. 

As  an  accessory  character  the  inflorescence  is  deserving  of  attention,  since  it  will 
often  be  found  that  its  different  modifications  correspond  with  generic  groups.  Tbe 
inflorescence  of  Anonacea  is  generally  definite  and  terminsl,  bat  very  often,  by  the 
continuance  of  the  growth  of  the  axillary  bud,  the  flowers  become  leaf -opposed.  Fk«- 
quentiy  the  leaves  on  the  flower-bearing  branch  are  reduced  to  mere  bracts  or  scales^ 
in  which  case  we  have  axillary  cymes.  These  are  occasionally  so  £sr  reduced  as  to 
bear  only  one  flower,  ^th  several  empty  bractiets  at  the  base  of  the  pedonde ;  but 
truly  axillary  and  solitary  flowers  are  very  rare. 

"tht  nature  of  the  fruit  appears  to  beiur  less  relation  to  the  natural  groups  than 
any  of  the  characters  enumerated  above.  The  number  of  ovaries  which  ripen  their 
seeds,  and  the  number  of  seeds  which  are  developed,  vary  much.  Many -seeded  fruits 
occur  in  the  same  capitulum  with  one-seeded  ones  in  many  TJvaria  and  Meiodora. 
In  JJnona  the  many-jointed  pod%  are  firequently  reduced  to  one  joint.  Occasionally 
(as  in  Guatteria)  the  shape  of  the  seed  and  the  nature  of  the  testa  afford  good 
characters,  but  the  fruit  of  many  species  being  yet  unknown,  the  universality  of  this 
character  is  still  doubtful.  The  dry  and  fleshy  fruit  is  also  a  very  uncertain  dia> 
racter,  as  the  endocarp  appears  to  remain  long  dry,  and  at  last  suddenly  to  become 
pulpy :  this  we  have  observed  in  several  genera.  We  have  therefore  made  no  use  of 
characters  derived  from  the  fruit,  except  for  the  purpose  of  distinguishing  species. 

In  distribution  Anonaeea  are  one  of  the  most  tropical  Orders.  The  most  northern 
species  known  is  Asimina  pygmaa^  which  is  found  on  the  southern  shores  of  Lake 
Erie,  in  North  America.  In  South  America  they  do  not  extend  beyond  32°  S.  In 
Africa  some  occur  at  Natal,  but  none  in  the  Cape  district.  In  the  Mediterranean 
province  and  throughout  Europe  they  are  unknown.  In  China  a  few  occur  as  far 
north  as  Hongkong,  but  none  in  North  China  or  Japan.  In  India  only  one  species 
extends  to  80°  N.,  and  in  Australia  one  only  is  known  further  south  than  Moreton 
Bay,  namely  EupomaHa,  which  is  a  native  of  New  South  Wales. 

So  many  Anonaeea  are  still  undescribed,  and  Qie  materials  which  exist  in  her^ 
baria  are  still  so  imperfect,  that  the  number  of  species  cannot  be  definitely  esti- 
mated. A  coi^ectoral  estimate  way,  however,  be  formed.  We  have  described  123 
species.  Blame  has  enumerated  31  from  Java  alone ;  and  from  the  materials  we  have 
seen,  we  think  we  may  safely  assume  that  the  Malayan  Archipelago  contains  at  least 
as  many  as  continental  India.  In  Australia  they  are  probably  much  less  numeroos, 
the  climate  of  that  country  being  very  much  drier :  several  very  interesting  forms 
have,  however,  been  brought  from  the  northern  and  eastern  coasts  of  that  conti* 
nent,  and  their  number  will  probably  be  hereafter  considerably  increased.  On  the 
whole,  we  may  assume  the  number  of  eastern  species  to  be  about  250.  For  Ame- 
rica we  may  perhaps  allow  an  equal  number,  as  Von  Martius  has  enumerated  97 
species  in  the  Brazilian  flora,  and  they  are  very  numerous  in  equatorial  Americai. 
From  Africa  few  are  as  yet  known,  but,  as  has  been  pointed  out  by  Bentham,  they 
bear  a  very  large  proportion  to  the  whole  amount  of  the  flora  of  western  tropical 
Africa,  and  they  extend  throughout  the  whole  of  the  continent  as  far  as  AbyssiniBy 
Madagascar,  and  Natal;  their  number  may  therefore  be  guessed  at  100;  whick 
would  make  the  total  number  of  species  in  the  Order  600. 

In  India  the  Anonaeea  are  most  abundant  in  the  Malayan  peninsula,  from  whidi 
55  are  known.  Ceylon  has  about  half  that  number,  of  which  all  but  three  are  dif- 
ferent  from  those  of  Malaya.  They  exhibit  a  marked  preference  for  the  humid  pro- 
vinces, and  are  almost  entirely  wanting  in  the  drier  ones.  The  number  lessens  as 
we  proceed  northward,  but  they  are  still  numerous  iu  the  forests  at  the  base  of  the 
Khasia  mountains  and  in  the  Assam  valley.  Further  west  they  rapidly  diminish  in 
number,  though  a  few  creep  along  the  base  of  the  Himalaya  as  far  as  Nipal.  The 
forms  characteristic  of  Ceylon  and  Malabar  extend  north  along  the  chain  of  the  Ghats 
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to  Concan,  Kandesh,  and  even  the  mountains  of  Orissa,  and  in  greatly  diminished 
niunben  to  the  hills  of  Behar,  whence  a  single  species  reaches  the  hase  of  the  Uima- 
Lija  in  Garhwal  at  Dehra. 

Hie  forms  characteristic  of  the  Madras  and  Malayan  peninsulas  respectively  are 
Bcaroely  intermingled  in  any  part  of  these  regions,  the  number  common  to  the  two 
being  only  six,  oi  which  three  arc  common  to  Ceylon  and  Malaya,  and  three  are 
foand  in  Khasia  or  the  eastern  Himalaya,  as  well  as  in  Behar. 

Few  Jnonaee4e  rise  to  any  height  on  IJie  mountains,  as  might  indeed  be  expected 
from  the  tropical  character  of  the  Order.  In  Ceylon  they  are  found  op  to  6000 
feet,  and  in  Khasia  up  to  5000.  In  Brazil,  according  to  St.  Hilaire,  their  greatest 
elevation  is  4000  feet.  As  about  a  fourth  part  of  the  Indian  species  are  scandent, 
it  is  curious  that  no  scandent  species  has  yet  been  described  from  America.  It  may 
also  be  observed  that  in  America  one-ovuled  species  predominate,  whereas  in  Asia 
the  majority  are  many-ovuled.  In  India  the  species  of  Anonacea  generally  inhabit 
dense  forests,  and  no  representatives  occur  of  the  many  shrubby  species  which  in 
Brazil  clothe  the  eampoSf  or  open  grassy  plains. 

In  addition  to  the  publishea  materids  regarding  this  Order,  we  have  had  access 
to  a  number  of  drawings  and  descriptions  of  Penang  species  made  many  years  ago  by 
Sir  W.  Hooker.  We  have  also  found  in  the  Hookerian  Herbarium  many  useftil  re« 
marks  by  M.  Planchon,  who  appears  to  have  studied  the  Order  with  care :  these 
are  chiefly  identifications  of  species ;  but  several  of  our  new  genera  have  also  been 
indicated  by  him,  though  without  any  characters  being  given. 

CONSPECTUS  TBIBUUM. 

A.  Carpella  in  fructum  multilocularem  coalita    .     .  Anonejb. 

B.  Carpella  discreta. 

a,  Petala  sest.  imbricata UvABiEiE. 

b.  Petala  eest.  valvata. 

a.  Stamina  laxe  imbricata,  antheria  in  flore 

conspicuis Saccopetalej::. 

/9.  Stamina  densissime  conferta,  invicem  an- 
theras  occultantia. 

1.  Petala  interiora  ungniculata     .     .     .  MiXREPHOBEiE. 
ii.  Petala  interiora  baud  unguiculata. 

1.  Pet.  int.  incrassata  triquetra  .     .  Xylopie^. 

2.  Pet.  int.  exterioribus   suboonfor- 

mia  vel  basi  tantum  excavata .     .  GuAXTERiEiE. 

In  Uvarieii  et  MUrephareis  paucis  stamina  definita  occurrunt. 
CONSPECTUS   OENEBUM. 

I.  Uyabie^. — Petala  sestiyatione  imbricata. 

A.  Stamina  definita  (12-21) I.  Sageraa, 

B.  Stamina  indefinita. 
i.  Ovnla  Bumerosa. 

a,  Plores  dioici.     Stamina  in  tore  cy- 

lindrico  breviter  cuneata   ....  2.  Slelechocarpw, 

b,  Flores  hermaphroditi.  Stamina  pla- 
no-compressa,  in  tore  planiusculo 
disposita 3.  Uvaria, 

ii.  Ovulum  solitarium  in  sutura  ventrali     .  4.  EUipeia, 
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IL  M1TBEPHOBK.E. — ^Petala  interiora  angmcolata. 

A.  Orulnm  soliUrium  e  basi  erectum;   sta- 
mina definita  (12-21) 5.  Fopotcia, 

B.  Ovula  2  prope   basin  ovari  superposita; 

stamina  indefinita 6.  Goniolhalamui. 

c.  Orula  in  satura  ventrali  2-6,  stamina  de- 
finita      7.  Oropkea, 

B.  Ovnla  indefinita,  stamina  indefinita  ...  8.  MUrephora. 
III.  Anokeje. — CarpeUa  in  fructum  moltilocularem 

cobsrentia 9.  Anona. 

rV.  Xtlopieje. — Petala  interiora  incrassata,  triquetra. 

A.  Torus  oonicus ;  antberee  connectivi  processu 

oblongo  apiculatse 10.  Melodorum, 

B.  Torus  planiusculus 11.  HaduUa. 

c.  Torus  excavatus ;  antberse  tnincato-capita- 

tae;  stigmata  elongata 12.  Xylopia. 

V.  GuATTEEiEiE. — Petala  plaoiuscula  Tel  basi  tan- 
tum  excavata. 

A.  Petala  basi  circa  ovaria  constricts,  lamina 
erecta  rel  paten te  plana. 

a.  Ovarium  1,  ovula  in  sut.  ventr.  plura  .  13.  Cyaihocal^x, 

b.  Ovaria  plura,  ovula  2  e  basi  erecta       .  14.  ArtaboiryB, 

B.  Petala  plana,  coriacea  vel  tenuia. 

a,  Ovula  indefinita,  biserialia     .     .     .     .16.  Camanga, 
h,  Ovula  definita. 

a.  Petala  subconformia. 

1.  Ovula  2-8,  in  sutura  yentrali  re- 
gulnriter  disposita 16.   Unona. 

2.  Ovula  2,  prope  basin  superposita  17.  Polyalikia, 

3.  Ovulum  1,  e  basi  erectum     .     .18.  Gnatteria, 

4.  Ovula  2,  e  basi  erecta  .     .     .     .19.  Anaxagorea, 

b.  Petala  interiora  crassa,  exteiioribns 

minora,  conniventia 20.  OxymUra. 

c.  Petala  exteriora  minuta,  sepalis  con- 

formia 21.  Fkaaniius, 

YI.  Saccopetalea. — Stamina  laxe  imbricata. 

A.  Petala  exteriora  minuta,    sepalis  subcon- 
formia. 

a.  Ovula  in  sutura  ventrali  1-2       .     .     .22.  Miliusa, 

b.  Ovula  indefinita 23.  SaccopetaUtm, 

B.  Petala  subaequalia 24.  Alphonsea. 

Tribus  1.  Uvarie^. 

Petala  plano-convexa,  coriacea,  obtusa,  a^stivatione  imbricata.    ^- 
mina  indefinita,  dense  conferta,  rarius  (in  Sageraa)  definita. 

TluB  tribe  is,  we  think,  a  very  natural  one.     The  scaodent  habit  of  moat  Uvarit^ 
indicatea  an  approach  to  Schizandraeea,  which  is  confirmed  by  the  imbrication  of  the 
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petals^  as  well  aa  liy  the  oocaaional  aeparatioQ  of  tlie  aeiea,  and  thetendency  to  repand 
leaves.  The  tmnal  infloiesoenoe  of  SUleehoearput  recurs  in  Kadtura  cauiiflora, 
Blame. 

The  American  eenns  Asimina,  in  which  the  petals  are  only  very  slightly  imhri- 
eated,  approaches  Unotta  hy  their  thin,  almost  membranous  texture,  and  by  its  sta- 
mens ana  torus. 


1.  SAGERiCAy  Dalzell  in  Hook.  Kew  Joarn.  iii.  807. 

Flarea  hennaphroditi  vel  unisexuales.  Sepala  8,  rotimdata,  eest.  im- 
biicata.  Petala  6,  biserialia,  orbicularia,  carnosula,  concava,  sst.  im- 
bricata.  Stamina  12-21,  abbreviato-cuneata,  carnosa,  trancata,  dorso 
antberifera ;  antherse  bilocukires,  localis  oblongis  longitudinaliter  dehis- 
centibus.  Torus  planus.  Ovaria  definita  3-6,  lineari-oblonga ;  ovula 
drdter  10,  sntarse  ventrali  inserta,.biserialia. — Arborea,  foliis  coriaceis 
lucidis  glaberrimis,  fioribus  axillaribut  fasciculatis. 

When  the  ovaries  are  three  in  number  they  alternate  with  the  sepals.  The 
stamens  closely  resemble  those  of  Bocagea  (among  Saecopetalea  ?)  and  of  Orophea 
among  Miirephorea;  but  there  is  too  little  resemblimce  in  other  respects  among  those 
genera  which  have  snbdefinite  stamens,  to  render  it  advisable  to  form  of  them  a  dis- 
tinct section,  as  has  been  done  by  Blume  and  Endlicher.  No  species  of  Sageraa 
arc  known  save  those  described  below ;  but  OtuUteria  poliia.  Wall.  Cat.  6450,  firom 
Tenaaserim,  which  has  no  flowers  nor  fruit,  has  the  habit  of  the  genus,  and  is  pro- 
bably a  congener,  if  indeed  it  be  not  referable  to  one  of  the  species  described  bdow. 

1.  S.laurina  (Dalz.!  1.  c.)  ;  foliis  lineari-oblongis,  pedicellis  1-5 
basi  squamulosis,  fioribus  hermaphroditis  12-andri8,  sepalis  glabris, 
carpellis  globosis. —  Guatteria  laurifolia,  Graham,  Cat,  Bomb.  p.  4. 

Hab.  In  sylvis  Concan  utriusque  1-— (Fl.  Oct.  Nov.)  (©.  #.) 

Arbor  mediocris,  eIq;anB,  Lauri  facie.  BamuH  rugod,  nigricantes,  glabri.  ToUa 
basi  rotundata  vel  acutiuscula,  apice  angustata,  6-7  poll,  longa,  1^2  lata,  pctiolo 
•|-pon.,  tenuiter  coriacea,  rigida,  nervis  crebre  reticniatis.  Pedicelli  ^polucares, 
bracteoU  in  medio  pedicdlo  ovaU  vel  rotundata.  Floret  albi.  Petala  fere  semi- 
poUicaria.  Anthera  exteriores  interdum  ananthene.  Carpella  globosa,  glabra,  cir- 
citer  sexsperma. 

This  tree  is  said  by  Mr.  DalzeU  to  yield  valuable  timber  of  a  reddish  colour.  It 
will  probably  be  found  to  be  also  a  native  of  Malabar. 

2l  &.  elliptica  (H.f.  et  T.) ;  foliis  lineari-oblongis,  fioribus  axil- 
laiibus  vel  seeus  ramos  crassiores  solitaiiia  aut  fasdculatis,  pedicellis 
breviasimis  basi  squamulosis,  fioribus  dioids  12-andri8,  sepalis  dliatis, 
carpellis  obovatis. — Uvaiia  elliptica,  jilph.  DC.  M^.  27 ;  fFaU.  Cat. 
6470! 

Hab.  In  prov.  Tenasserim  ad  Tavoy,  WaUJ — («.«.) 

Arbor  exceba,  oortice  ramulomm  albido  vel  griaeo  leevi  glabro.  Folia  10  poll, 
longa,  fere  8  lata,  pet.  i-poll.,  basi  obtnsa,  apice  obtusa  vel  acuta,  erasse  ooriaoea, 
nervis  vix  eonspunds.  Bracteola  in  medio  pedicello  rotundata.  Sepala  margine 
membranaeea.  FHala  hte  ovalia,  margine  cifaata,  |  poll,  longa.  Carpella  immatora 
obovato-oblonga. 

3.  S.  Thwaitesii  (H.f.  et  T.) ;  foliis  auguste  oblongis,  fioribus 
aecus  ramos  crassiores  fasciculatis  icosandris  bermaphioditia. 
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IIab.  In  Zeylania,  TktoaUei  /  (No.  2702.>-(o.  «.) 

Arhor.  CorUx  nmiilonim  rugolosiis,  ainrfiiaau.  FoHa  S-12  polL  longm,  S-4|> 
lata,  petiolo  ^^poIL,  ooriaoea,  gLabernma,  Incida,  sobtiu  paQidiora.  PedieeiH 
2-4,  basi  bracteati,  aqoamnlia  minatifl,  poQicaRs.  Sepala  abbreriata,  obtma.  Petals 
rotandata,  exteriora  nugora.  Siamina  toro  pbniiuciilo  inaerta,  eomprewa,  late  cq- 
neifonnia,  irregularia,  plana,  inmcata,  dono  anUierifera.  Ovaria  S,  subgloboea,  ir- 
regnkriter  angulata,  paroe  strigoca,  stigmate  dqireaso  oofonata. 

This  spedes  is  a  good  deal  like  the  last,  bot  the  ilowen  are  larger  and  hermaphro- 
dite. The  stamens  are  also  more  nomeroas ;  and  as  these  characters  are  usually 
constant  in  the  Order,  there  can  be  little  doabt  that  the  two  are  specifically  distinct. 
We  hare  only  seen  one  specimen  and  a  single  ilower,  aiM  the  frmt  ia  nnlmown. 

2.  STEIsECHOCARPUSy  Blame. 

IJTaria:  sectio,  Blwme,  fl.  Jav,  Antm.  13. 

Floret  dioici,  foeminei  majores.  Sepala  3,  rotandata.  Pdala  6, 
oralia  Tel  rotundata,  sequalia,  sest.  imbricata.  Siamina  indefinita,  secas 
torum  aoguste  oonicum  dense  imbricata,  breviter  cuneata,  connectivo 
ultra  antherarum  loculos  extrorsos  contiguos  truncato  capitato.  Ooaria 
numerosa,  tonim  hemisphaericam  obtegentia,  oblique  ovalia,  ovulis  in  axi 
6-8.  Stiff  ma  sessile,  depressum,  radiatum.  Carpella  magna,  globosa, 
polysperma. — Arbor,  foliis  coriaceit  lucidis,  venis  arcuatis  diiUnUibui 
subius  jpromtttuUa,  inflorescentia  supra  ramoifaadculata. 

This  genus  seems  to  have  no  Tciy  close  affinity  with  any  other  in  the  Order.  The 
rounded  imbricated  petals  constitute  an  approach  to  Uvaria,  but  the  OTsrica  are 
widely  different,  as  well  as  the  whole  habit.  It  approaches  ScMxandracea  in  its 
dioecious  flowers,  which  are  rare  in  the  Order,  but  occur  in  several  very  distant  parts 
of  it,  and  do  not  appear  to  be  of  much  moment  in  deciding  affini^.  The  habit 
and  foliage,  as  remarked  by  Blnme,  are  a  good  deal  like  those  of  some  Maffnoliaees 
(TaUntma  pumila  for  example),  but  the  truncal  inflorescence,  and  the  aspect  of  the 
flowers,  recall  that  of  some  species  of  Schigandrea.  These,  however,  are  peihqis 
distant  or  fanciful  analogies,  of  no  real  value.  We  retain  the  name  adopted  by 
Blame  for  the  section  of  Uvaria,  to  which  he  refers  his  plant ;  but  the  other  species, 
U.  reticulata,  Blume,  must,  according  to  our  views  of  affinity,  be  exduded.  Of  that 
plant  the  mide  flower  only  is  known,  so  that  its  position  cannot  be  indicated  with 
certainty.  If  the  female  flower  presents  no  obstacle,  it  may  form  part  of  the  genus 
Mitrepiora,  notwithstanding  its  dioicality;  but  if  it  differs,  it  must  form  a  new 
genns  dose  to  it,  and  to  OropAea,  Bl. 

1.  S«  Burahol  (Blume,  Fl.  Jav.  Anon.  48.  t.  23, 25  G,  sub  UTaria); 
foliis  oblongo-lanceolatis  utrinque  acutis,  floribus  foemineis  longe  pedi- 
ceUatis,  carpellis  globosis  breviter  pedioellatis. 

Hab.  In  peninsula  Malayana  ad  Singapur,  LMf — (v,  «.) 

DisTBiB.  Java,  Blume. 

Arbor  exoelsa.  SamuU  nigiicantes,  rugulosi,  glabri.  Folia  saepe  acuminata, 
ooriaoea,  rigida,  5-8  poll,  longa,  1^8  lata,  petiolo  ^polUcaii,  utrinque  glaber- 
lima,  venulis  (in  siooo)  oonspicne  reticolatis.  Flores  secus  tnmcum  et  ramos  in 
tuberculis  lignosis  bracteis  sqnamsformibus  dense  imbricatis  onustis  puhesoentibns 
fssdcdati ;  mateuU  foemineis  multo  minores,  pedicellis  i-l  poll,  longis  ebracteatis 
pubesoeutibus,  sepalis  minutis,  petalis  \  poll,  longis ;  foeminei  tripio  m^ores,  pedi- 
cellis bipoUicaribtts  validis  apioe  subdavatis  rogosis  costatis  infra  medium  hncteatisi 
petalis  latiorihus.     Ovaria  sericea,  obliqua,  dorso  supeme  gibbosa.     Carpella  panes. 
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ton>  ^boflo  insidentia,  seaqnipoUicaria,  baccata,  aromatica.     Semina  4-6,  ovalia^ 
anboompreasa,  aubrngosa,  castanea,  margine  devato  cincta,  triserialia. 

Our  speciiiiens  being  in  flower  only,  we  have  derived  our  character  of  tbe  fruit 
from  Blume's  detailed  description.  There  are  specimens  in  our  own  Indian  col- 
lections of  a  tree  from  the  forests  north  of  Chittagong,  which,  though  in  leaf  onlj^ 
appear  to  belong  to  this  species. 

3.  WARIA,  L. 

Sepala  3,  SBstivatione  valvata,  lata,  basi  saepe  coalita.  Petala  6, 
rotundata,  ovalia,  vel  obloDga,  sest.  biserialiter  imbricantia»  plano-con- 
vexa,  basi  interdum  plus  minus  coalita.  Stamina  indefinita,  multi- 
serialia,  plano-compressa,  oblonga  vel  lineari-oblonga,  antherarum  lo- 
culis  remotis  dorsalibus  linearibus,  connectivo  in  processum  oblongum 
subfoliaoeum  vel  truncatum  et  abbreviatum  producto.  Torm  parum 
elevatus,  truncatus,  pubescens,  inter  ovaria  saepe  dense  tomentosus. 
Ovaria  indefinita,  recta,  lineari-oblonga,  angulata,  intus  sulcata,  pu- 
bescentia,  stylo  continuo  apice  truncato,  marginibus  involutis,  succum 
gelatinosum  effudente  coronata;  ovula  indefinita,  biserialia.  Carpella 
polysperma,  forma  valde  varia,  interdum  abortu  meio-  vel  monosperma. 
— ^Frutioes  seanderUes  vel  saltern  sarmentosi,  pube  vel  tomento  stellato, 
inflorescentia  plerumque  oppositifolia,  rarissime  axillaris 

Notwithstanding  the  exclusion  of  many  species,  this  genus  still  remains  a  very 
extensiye  one.  The  species  appear  to  be  all  scandent,  and  they  are  entirely  confined 
to  the  Old  World,  tl^ough  which  they  are  widely  distribute^  from  western  Africa 
to  the  Philippine  Islands.  JJvaria  Brasiliana  of  Von  Martius,  with  an  arillus  and 
dehiscing  fruit,  and  stamens  like  those  of  JMona,  certainly  does  not  belong  to  the 
genus.  It  ought  probably  to  be  associated  with  Asimina  or  Forcelia,  as  has  been 
suggested  by  Asa  Gray. 

The  prindpal  characters  of  the  genus  Uvaria,  as  now  limited,  are  the  equal  petals, 
imbricate  in  festivation,  and  tbe  narrow,  linear,  cylindrical  ovaries,  perfectly  straight, 
with  a  very  short  style,  which  is  mark^  at  the  apex  with  a  horse-shoe-like  impres- 
sion, continuous  with  the  ventral  groove  of  the  ovary.  The  ovules  are  always  nume- 
rous, and  the  carpels  always  (except  by  abortion,  and  that  not  typically,  but  casually) 
numerous,  or  at  least  scarcely  definite. 

The  genus  divides  itself  naturally  into  two  sections,  characterized  by  very  different 
forms  of  stamen.  In  one  of  these,  containing  the  msg'ority  of  the  species,  the  sta- 
mens are  flattened,  and  the  outer  series  generally  very  thin,  and  sometimes  barren,  or 
without  anthers.  In  the  other,  which  contains  U.  Zeylanica,  L.,  the  original  species 
of  the  genus  (to  which,  therefore,  if  division  be  carried  further,  the  name  must  at- 
tach), the  stamens  are  narrower  and  truncate  at  the  apex.  This  is,  however,  only  a 
question  of  degree,  the  outer  stamens,  even  in  this  section,  being  terminated  by  a 
projection  of  the  connectivum. 

The  iietals  are  occasionally  united  at  the  base  in  27.  Narum  and  other  species,  in 
which  case  they  form  a  single  verticil,  like  the  tubular  perianth  of  most  monocotyle- 
donoits  plants,  though  belonging  to  two  distinct  series,  alternating  with  one  another. 

Sect.  1.  Macranthi. — Connectivum  in  processum  magnum  sub- 
foliaceum  productum.  Anthera  loculi  remoti.  Stamina  exte- 
riora  tenuia,  subfoliacea,  interdum  auanthera. 

1.  U.  purpurea  (Bl.  Bijdr.  11,  Fl.  Javse  Anon.  13. 1. 1  et  13  A) ; 
foliis  cuueato-oblongis  vel  oblongo-lanceolatis  basi  angustatis  oorda* 
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lis,  pedunculis  uniiloris,  bracieis  2  magnis  rotundatis  submembrana- 
ceis  nervosis  ante  floratioDem  alabastrum  involventibus,  petalis  ovali- 
oblongis,  carpellis  baccatis  oblongo-cylindricis  dorso  bicostatis  loage 
pcdicellatis.—  JFaU.  Cat.  6485  !  {excL  E  et  G).  U.  grandiflora,  JFaU. 
PL  As.  Bar,  ii.  /.  121 ;  Boxb,  Fl,  Ind.  ii.  665  ;  JF,  et  A.  Prod.  i.  9  ;  Alpk, 
DC,  Mim.  29.  U.  platypetala,  Champ.;  Benth.  in  Hook,  Kew  Joun. 
iii.  257.    Unona  grandiflora,  DC,  Prod.  L  90. 

Hab.  Pegu,  Wall.!;  et  in  Penins.  Malay.:  ad  Penang,  PkUlips! 
Malacca,  Cfrif.f  et  Singapur,  IxMf — (v.  s.) 

DisTRiB.  Sumatra!  Java!  Ins.  Philippin.  (Cuming,  1380!)  Hong- 
kong! 

Fntiex  Bcandens,  sarmentosns.  Hamuli  distichi,  nigricantes,  mgosnli,  janiores 
pilis  stellatis  fosco-tomeiitosi ;  partes  novellie  omnes  dense  fosco-tomentosK.  FolU 
acuta  vel  acaminata,  rarins  obtnsa,  6-12  poll,  longa,  2-^  lata,  petiolo  -^--^poll., 
ooriaoea,  sapra  sparse  stellato-pabeaoeatia,  nervo  medio  piloso,  demum  glabresoentia, 
nitida,  nervosa,  subtns  pilis  folvis  stellatis  dense  tomentosa,  plemmqae  margine  on- 
dnlato-repanda.  Feduneuli  extra-alarea,  asepe  oppositifolii,  pollicares,  sabcla?atL 
Braclea  tomentosae,  decidase.  Alabasiri  globosi.  Sepala  extas  tomentosa,  late 
ovata,  obtasa,  nervosa.  Floret  parpurci,  diametro  3-poUicares,  suareoleutes.  iV- 
iala  1-l^poIlicaria,  sub  lente  pubesoentia,  interiora  angustiora,  basi  angastata, 
Baeea  1-4  poll,  longse,  leviter  toraloss,  obliqne  acatiascnls,  flavae,  tomentosae, 
dorso  costis  2  prominentibas  distantibns  notatie,  pedicello  l-l-|-pollicari  soffnlte. 
Semina  partitionibas  ceUulosis  separata. 

De  CandoUe,  who  described  this  plant  in  the  Prodromus,  from  specimens  broi^t 
to  Europe  by  Leschonaiilt,  gives  Bengal  as  the  locality ;  but  these  specimens  were 
doubtless  collected  in  the  Cdcntta  garden,  where  the  plant  has  long  been  cultivated. 
We  have  not  seen  the  fruit,  which,  however,  is  described  and  figured  by  Wallich. 

2.  U.  feimgiiiea  (Ham.  mss.) ;  foliis  obovatis  vel  oblongis,  pe- 
dunculis oppositifoliis  unifloris  medio  unibracteatis,  petalis  ovato-ob- 
longis  cinereo-tomentosis. 

Hab.  In  prov.  Ava  ad  Meaday,  HamiUon! — {v,  s.  in  Herb,  Mus.  Brit.) 

FrtUex  scandens.  Bamuli  elongati,  leeves,  fulvo-tomentosi,  pauctfoliati.  Folia 
distantia,  supra  adprcsse  pnbescentia,  subtus  laxe  stellatim  pub^centia,  ad  costam  et 
nervoe  fulvo-tomentosa,  4-6  poll,  longa,  2^-S^  lata,  petiolo  -l-poll.  Fedunadi  so- 
litarii,  dense  fermgineo-tomentosi,  \-\  poll,  longi,  medio  bracteam  lanoeolatam  semi- 
pollicarem  gerentes.    Sepala  lata-ovata,  \  poll,  longa ;  peUda  \  poll,  longa. 

There  is  onlv  one  specimen  of  this  plant  in  the  British  Museum,  but  it  seems 
so  unlike  anything  else  we  have  seen  that  we  have  no  hesitation  in  describing  it  as 
distinct.  As  we  have  not  examined  the  flowers,  we  have  only  the  general  appeannoe 
to  guide  us  in  referring  it  to  Uvaria.  It  is  evidently  a  climber,  and  the  specimea 
exhibits  a  less  woody  appearance  than  is  usual  in  the  Order,  being  an  elongated,  soft 
shoot,  with  few  and  distant  leaves. 

3.  U.  Hamiltonii  (H.f.  et  T.) ;  foliis  obovato-oblongis  supeme 
angustatis  et  in  acumen  gracile  productis  membranaceis  utrinque  pu- 
bescentibus,  pedunculis  oppositifoliis  l-2-flori8,  bracteola  parva  in 
medio  pedicello,  petalis  late  obovatis,  carpellis  longe  pedicellatis  ovali- 
subglobosis  tomentosis. — U.  purpurea,  JFaU.  Cat.  6485  E ! 

Hab.  In  montibus  Behar  prope  Monghir,  Hamilton  ! ;  et  secus  basin 
Himalayse  orientalis :  in  prov.  Sikkim !  et  Assam ! — («.  r.  firuct.) 
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Frviex  alte  acandens.  Bamuli  nigricantefl,  janiores  fttlvo-toinentosi.  Folia  5-8 
poll,  longa,  2-S^  lata,  petiolo  ^-poU.,  iaterdam  ovalia  vel  lineari-oblonga,  basi  an- 
gnatata,  rotundata  rel  Biibeordata,  utrinqae  seciis  nervos  (snbtQs  deusius)  molliter 
pabeaoeiitia ;  pilis  stdlatis.  Pedunculi  abbreyiaii,  yiz  ^-pollicares ;  pedieelii  dense 
lerragineo-toinentoBi,  l-l^pollicarea,  medio  bracteolam  ovalem  vel  oblongam  ge- 
rentes.  Floret  magni.  QUifX  rotundatus,  -|-pollicari8,  folvo-toraentosas,  nervosns. 
FeUla  6,  pollicaria,  fere  rotundata,  obtnsa,  ntriuque  dense  tomentosa.  Siamina, 
4>v€iria,  ei  tartu  U.  purjmrea.  Tbrus  froctos  dilatatus,  snbglobosns.  Carpelta 
\  polL  loaga,  pedicello  pollicari  snffulta,  camosa,  (sapore  snbdulci,)  cinereo-tomen- 
toaa.    Semina  biserialia,  oblonga,  compressa ;  testa  fiisca,  nitida,  Uevi. 

Apparently  a  very  distinct  species.  The  fruit  when  dried  is  very  like  tbat  of  U. 
rtffa,  Blnme,  which  is  represented  with  slightly  projecting  seeds.  This  seems,  how- 
ever, in  our  species  to  bo  the  result  of  drying,  and  we  have  no  notes  of  the  appear- 
ance in  a  fresh  state. 

4.  U.  semecarpifolia  (H.f.  et  T.) ;  foliis  oblongis  vel  obovato- 
oblongis  obtusifl  cum  mucrone  brevi  basi  subcordatisj  pedunculis  op- 
positifoliis  abbreviatis  3-6-floris,  petalls  ovalibus  cinereo-incanis,  car- 
pellis  ovali-subglobosis  fulvo-tDmentosis  leevibus  breviter  pedioellatis. 

Hab.  In  Zeylania,  JFalkerf  TAwaitea/;  in  Malaya  ad  Malacca,  Grif' 

jia  /— (©. ».) 

Frutex  seandens,  ramnUs  fulvo-tomentosis.  Folia  6-10  poll,  longa,  ^i"^  ^&^> 
petiolo  -{-poll.,  coriacea,  rigida,  supra  (prcesertim  secus  costam  et  nervos)  puberula, 
demum  glabra^  subtus  pilis  stellatis  pubescentia.  Pedunculi  iiilvo-  vel  cinereo-to- 
mentosi,  vix  semipollicares,  bracteis  plaribus  rotundis  muniti ;  pedieelii  vix  ^polli- 
cares,  medio  bracteolati.  Floret  in  specimine  nondum  aperti.  Fructut  snbglobosi, 
diametro  fere  poUicares,  pedicello  -^-poUicari.  Semina  biserialia,  8-10,  kevia,  testa 
nitida,  fusca. 

6.  U.  macrophylla  (Koxb.  Fl.  Ind.  ii.  663);  foliis  oblongis  vel 
obovato-oblongis  abrupte  acuminatis  supra  glabriusculis  subtus  fusco- 
tomentosis,  pedunculis  oppositifoliis  pluriiloris,  petalis  ovalibus,  car- 
pellis  numerosis  subsessilibus  ovato-oblongis  glabris. — Wcdl.  Plant.  As, 
Bar,  t  122,  Cat,  6487  1  (excl.  E.  quoad  sp.  fructiferum).  U.  cordata. 
Wall.  Cat.  6486  1  U.  rufescens,  Alph.  DC,  MSn.  26  (eacl.  descr,fruc- 
tu8).  Ghiatteria  cordata,  JDunal,  Anon.  129.  t,  30;  DC.  Syst.  i.  505, 
Prod.  i.  93. 

Hab.  In  sylvis  montanis  Silhet  et  Chittagong,  Roxb,\  in  Aval  Te- 
nasserim !  Malaya  1 — (p.  b.) 

DiSTBiB.  Java. 

IhtUx  seandens.  JRamuli  femigineo-tomentosi.  Folia  coriacea  vel  juniora  mem- 
branacea,  ovalia  vel  late  oblonga,  basi  cordata,  6-1 2  poll,  louga,  8-6  lata,  petiolo 
•^'^pollicari,  supra  secus  costam  pubescentia,  et  tota  superficie  sub  lente  stellatim 
puberula,  subtus  pilis  stellatis  tomentosa.  Pedunculi  dense  cinereo-  vel  fulvo-tomeu- 
tofli,  poUicares,  bracteis  plnribus  ovalibus  tomentosis.  Pedieelii  poUicares,  versus 
medium  bracteolam  gereotes.  Alabastri  globosi,  dense  ciiierei.  Sepala  ad  medium 
ooalita.  Petala  mbeacentia,  f-poUicaria,  basi  plus  minus  coalita.  Stamina  eite- 
riora  late  Unearia,  ananthera,  truncata.  Carpella  15-20,  toro  subgloboso  inserta, 
ovali-oblonga  vel  subglobosa,  1-1^  poU.  longa,  interdum  subtomlosa,  baccantia,  sti- 
pite  vix  lineam  longo  crasso  insidentia.     Semina  biserialia. 

Tnm  their  large  size,  and  the  consequen.t  imperfection  of  the  specimens,  many  of 
tlie  dotdy  allied  species  of  this  genus  are  not  readily  distinguishable  without  ripe 
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fruit  i  or  at  leaat  the  smtes  of  tpecimenB  aTailable  in  herbaria  are  not  wiffiriffnt  to 
enable  a  correct  conclusion  to  be  drawn  as  to  the  extent  to  which  the  leaTCS  vaiy. 
Wallich's  figure  and  description  are  the  authority  for  this  species,  and  there  are  good 
specimens  of  it  in  the  linnfiian  herbarium,  both  in  flower  and  fruit.  We  have  also 
before  us  numerous  flowering  specimens  from  all  parts  of  Trans-Gangetic  India, 
but  no  fruit,  except  on  the  Wallichian  specimens.  There  is,  however,  a  very  simi- 
lar species  from  the  Philippines  (Cuming,  751),  which  has  long-pedioellod  gla- 
brous carpels ;  and  as  this  is  undistinguishable  save  by  the  fruit,  it  is  quite  poeaihie 
that  some  of  our  specimens  may  belong  to  it.  Others  are  probably  referable  to  U. 
aemecarpifolia,  or  to  a  third  species,  as  there  are  considerable  differeoces  in  the 
form  and  texture  of  the  leaves,  some  being  membranous  and  some  rigidly  ooriaeeous: 
this,  however,  may  depend  on  age.  JJ,  liitaralit  and  ovalifolia  of  Blume  are  also 
evidently  very  nearly  dlied,  but  we  do  not  venture  to  unite  them  without  seeing 
specimens. 

In  the  Wallichian  collection  at  the  Linnean  Society  there  is  a  specimen  in  fruit 
under  the  letter  F,  which  certainly  does  not  belong  to  this  species,  though  vre  think 
the  laiger  leaves  on  the  same  sheet  do.  In  this  the  carpels  are  globose,  mgnlose, 
covered  with  brown  tomentum,  and  more  than  half  an  bch  in  diameter,  with  a  pedi- 
cel more  than  an  inch  long.  The  leaves  on  the  specimen  are  elliptic-oboTate,  anb- 
cordate  at  base,  five  inches  long  by  three  brt«d,  stellato-pubescent  below,  bat  they 
are  not  sufficient  to  identify  it  with  any  of  the  species  here  described.  We  are,  how- 
ever, inclined  to  believe  that  M.  Alph.  De  CaudoUe  must  have  received  a  aimilar 
fruiting  specimen  along  with  his  specimen,  because  we  cannot  doubt  (notwithstand- 
ing the  discrepancies  in  his  character  of  the  fruit)  that  his  U.  ritfescens  is  Wallich's 
U.  maerophylla.  This  appears  evident  when  the  localities  of  U,  rufucens,  giren  by 
Be  Candolle,  are  compared  with  those  in  Wall.  Cat.,  in  which  U,  rufetceni  is  not  re- 
ferred to. 

6.  U.  dulcis  (Bnnal,  Anon.  90,  t.  18) ;  foliis  ovalibas  vel  oblon- 
gis  supra  puberulis  subtua  dense  fuifuraceo-tomentoais,  pedunculis  ab- 
breviatis  subumbellatim  1-4-floris,  petalis  oblongis  basi  coalitis. — DC, 
Stfd.  i.  483,  Frod.  i.  88  ;  8pr.  Syst,  ii.  639.  U.  Javana,  Bun.  Anon.  91. 
t  14 ;  DC.  8yst.  i.  483,  Prod.  i.  88. 

Hab.  In  peninsula  Malayana  ad  Malacca,  Qr^J — (v.  «.) 

DisT&iB.  J&Ya,  Bl.f 

Frutex  alte  scandens.  Bamuli  atro-Aisd,  juniores  stellato-tomentosi.  Folia  ob- 
tusa  vel  acutiuscula  vel  abrupte  acuminata,  basi  rotundata  vel  retusa,  margine  sob- 
repanda,  8-5  poll,  longa,  •}--2  lata,  petiolo  tomentoso  ^8  lineas  longo,'  ooriaoea, 
supra  puis  minutis  steUatis  vel  simplicibus  sub  lente  tantum  conspicuis  tecta,  subtua 
venosa.  PeduncuH  liffuosi,  J-^pollicares,  bracteis  pluribus  ovatis  parvis  tomentosia, 
pediceUi  1-4,  ^1  poU.  longi,  medio  bracteolati,  bracteolis  bracteis  similibus.  Ma- 
iattri  globosi,  dense  dnereo-tomentosi.  Floret  odorati.  Sepala  late  ovalia,  basi 
concreta,  obtusiuscnla.  Petala  patentia,  fere  poUicaria,  utiinque  tomentoaa.  SU- 
mina  abbreviata,  ext.  sterilia. 

Sufficiently  distinct  from  U,  macrophylla  in  the  smaller  size  of  the  leaves,  and  in 
the  shape  and  aspect  of  the  flowers.  It  is  near  U.  rufaf  Blume  (a  species  which  has 
not  been  found  within  our  limits),  but  that  is  more  frequently  one-flowered,  and  the 
petals  are  a  good  deal  smaller  and  broader.  U.  mietocarpa,  Champion  (from  Hong- 
kong), is  also  closely  allied,  but  nearer  to  U.  rvfa^  from  which  it  differs  by  the  smooth 
not  transversely  sulcate  carpels,  and  by  the  large  flowers,  which  are  not  distinguish- 
able from  those  of  TJ.  macrophvtta^  Roxb.  Blume  distinguishes  U,  Jaoana  fh>m  U. 
dulcit  by  the  stellate,  not  simple,  hairs  of  the  upper  surface  of  the  leaves.  He  aeems, 
however,  to  trust  entirely  to  Dunal's  figure,  without  having,  seen  specimens  of  U. 
dulois.     In  our  apocimcus  wc  see  simple  and  stellate  hairs  intermixed. 
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7.  TJ.  sphenocarpa  (H.f.  ct  T.) ;  folils  brevissime  petiolatis  an- 
guste  obovatis  vel  caneato-obloDgis  acuminatis  sapra  minute  scabris 
subtus  pilis  fulvis  stellato-tomentosis,  pednnculis  unifloris,  bracteis  ro- 
tundatis  imbricatis  squamseformibus,  petalis  ovalibus,  carpellis  sessilibus 
obovato-cuneiformibns  tubercidatis. 

Hab.  In  insulse  Zeylaniae  montosis,  Walker!  Champion!  Tktoaiiei! 
— (r.  «.) 

FruUx  TerosiniiHter  scandens.  Samuli  elongati,  ilezaosi^  graciles,  nigricantes : 
jnniores  Mvo-tomento8i.  Folia  brevissime  petiokta,  basi  rotundata  vei  retosa,  sen- 
nm  vel  abrnpte  in  acmnen  longam  gracile  attennata,  3-5  poU.  longa,  1^-1^  ^^a, 
petiolo  1-2  lineas  long:o,  sapra  atro-viridia,  sicca  nigricantia,  snb  lente  stellato-pilosa. 
Fedwneuli  oppositifolii,  semipollicares,  tomentosi.  Flores  parri,  diametro  viz  semi- 
poUicares.  AlaJnuiri  globosi.  Sepala  dense  falvo-tomentosa,  in  cyathnm  obtuse 
trilobnm  eoalita,  in  fructn  SDbpersistentia.  Fetala  ovalia,  obtosa,  dnereo-tomen- 
tosa.  IbruM  fractus  depresso-globosna.  Carpelta  8-10  vel  pandora,  vertice  rotun- 
data, pilis  fnlvia  rigidis  dense  tomentosa,  supra  medium  grosse  et  irregulariter  tu> 
bereolata,  pollicaria.     Semina  dissepimentis  cellulosis  separata,  oblique  biserialia. 

This  is  a  remarkable  spedes,  readily  known  by  its  very  peculiar  fruit.  We  have 
■een  only  one  expanded  flower,  and  have  therefore  not  examined  the  ovaries.  The 
habit  and  characters,  however,  leave  no  doubt  as  to  the  genus  to  which  it  ought  to 
be  referred. 

8.  U.  himuta  (Jack,  Mai.  Misc.  et  in  Hook.  £ot.  Misc.  ii.  87) ; 
foliis  oblongis  apice  plerumque  longe  acuminatis  breviter  petiolatis  su- 
pra longe  et  lake  pilosis  subtus  deusius  hirsutis,  pedunculis  unifloris 
supra  basin  unibracteatis  rarius  bifloris,  petalis  ovalibus  puberulis,  car- 
pdlis  oblongis  hirsutis  longe  pedicellatis. — JBlume,  Fl.  Jav.  Anon.  22. 
2.  5 ;  WaU,  Cat.  6458!  (excl.  C,  quae  planta  stipulata,  forsan  Diptero- 
carpi  species).  U.  pilosa,  Eoxh.!  Fl.  Ind.  ii.  665.  U.  velutina,  Bl.  Bijdr. 
13,  non  BxM^.     U.  trichomalla,  Bl.  Fl.  Jav.  Anon.  42.  i.  18. 

Hab.  InPenins.  Malayana  ad  Penang,  Jack^  Wall.!  Singapur,  Lobb! 
— (v.  s.) 

DiSTBiB.  Java,  Bl. 

IhUex  sarmentosus.  Bamuli  dnerd  vel  nigricantes,  rugulosi,  juniores  pilod; 
partes  novelise  pilis  fulvis  patentibus  laxe  liirsuns.  FoUa  basi  subangustata,  rotun- 
data Td  emarginata,  5-^  poll:  longa,  li-2^  l^ta,  petiolo  vix  2  lineas  longo,  supra 
pilis  longis  plerumque  simplidbus,  subtus  pilis  stellatis  hirsuta,  coriacea,  nervis  obli- 
quis  prominentibus.  PeduncuH  extra-alares,  laxe  hirsuti,  uniflori  et  paullo  supra 
basin  articulati,  ibiqne  plerumque  bractea  oblonga  \  poll,  longa  dccidna  pilosa  mu- 
niti,  yd  abbreviati,  apice  biflori,  pedicellis  poUicaribus  supra  medium  bracteolam 
similem  gerentes.  Alabtuiri  globosi,  laxe  pilosi,  diam.  f-poUicares.  Sepala  sub- 
rotundata,  obtnsa,  reflexa,  membranacea,  nervosa,  extus  dense  pilosa,  pctala  fere 
feqoantia.  Fetala  sanguinea,  puberula,  fere  | -pollicaria.  Stamina  fere  ad  apicem 
antherifera,  connectivi  processu  abbreviato  obtuso.  Ovaria  dense  fulvo-pilosa. 
Ibru*  fruclua  incrassatus,  globosus,  diam.  pollicaris.  Carpella  10-20,  oblonga 
Tel  obovato-oblonga,  obtusa  vel  mucrouata,  interdum  subtorulosa,  dorso  obscure  cari- 
nata,  1-l^poll.,  pedicello  sequilongo,  rarius  seminibus  pluribus  abortivis  abbreviata, 
snbg^obosa. 

Some  of  the  spedmcns  in  the  Wallichian  Herbarium  are  identical  with  JJ.  tricfio- 
malla  of  Blume,  which  is  no  way  different  from  the  ordinary  form  of  the  spedes. 
TJ.  hirsuta,  Blume,  is  rather  more  softly  baiiy,  but  the  floral  characters  present  no 
differences  of  importance. 
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9.  U«  bracteata  (Boxb.  FL  Ind.  ii.  660) ;  foliis  oblongis  Tel  ob- 
ovato-oblongis  tenuiter  coriaceis  subtas  {nrsesertim  secus  nenros  sparse 
puberulis,  pedunculis  oppositifoliis  plerumque  biflorisy  bractea  ad  bifur- 
cationem  ovali  petiolata  foliaoea  decidua,  bracteolis  ovalibus  sessilibua, 
petalis  conniventibus,  carpellia  oblougis  obtusis  subsessilibas. — Wall. 
Cat,  6468  I     U.  Gomeriana,  J.  DC.  M^m,  27 ;  f^all.  Cat.  6459 ! 

Hab.  Silhet,  RoxbJ  Tenasaerim,  fraUJ—(Fl  Maii,  Fr.  Sept.)— 
(».  9.) 

Frutex  site  scandens.  Bamnli  elongati,  eioerei  ▼elnigricantes,  jnniores  pnbcmli ; 
partes  novelise  tomentoesB.  Folia  acata  yel  breviter  acamiiiata,  boai  angustata,  ro- 
tandata,  snpra  niiida,  glabra,  aecos  coatam  ei  petiolam  pubeacentia,  demmn  g^rata, 
aabtiifl  pallida,  4-7  ^pcXL  loDga,  1|-^  lata,  petiolo  i-^poll.  FeduMCuli  -l-polU- 
eares,  pabescentea,  bractea  aemipoUicari.  Flares  pallide  flaveaoeutea,  nutastea.  dia> 
metro  vix  ^-pollicares.  Sepala  reniformi-rotniidata,  pubesoentia,  ad  medinm  ooa- 
lita,  nndolata.  Petala  pobescentia,  laoera,  mteriora  baai  aubsaccata,  i-poU.  SUt- 
mina  anguste  lioearia ;  connecHti  processiu  oblongua,  camosiu.  Torus  frnctna  in- 
eraasatua,  }-poll.  Carpella  nnmeroaa,  baccantia,  juniora  tomentoaa,  matnra  pabe- 
rula,  1-2-polIicaria.  Semina  paaca,  biaerialia,  OYaUa,  oompresaa,  f -poll.,  hilo  magno 
depreaao. 

The  flowers  of  thia  species  remain  so  long  oonniTent,  that  the  petals  probably  drop 
off  withont  expanding.  It  appears  very  distinct  from  all  bnt  the  next  folfewiag 
species,  the  foliage  of  which  is  rciy  similar. 

10.  U.  Zaobbiana  (Il.f.  et  T.);  foliis  oblongis  vel  obovato-ob- 
longis  obtusis  et  obtuse  mucronatis  coriaceis  subtus  sub  lente  furfura- 
ceis,  pedunculis  2-4-floris  ad  bifurcationem  bracteam  rotundatam  cori- 
aceam  amplexicaulcm  gereutibus,  pedicellis  sub  flora  ample  bracteolatis, 
petalis  patentibus  o?alibus. 

Hab.  In  Penins.  Malay  ana  ad  Malacca,  Griff  J  Singapur,  Loth! — 
(». «.) 

Fmiex  scandens,  V,  bracteata  similis.  Famuli  dnerd,  jnniores  sqaamnlis  miniitb 
stellatim  rodiantibus  acabri;  partes  novelise  dense  stellato-furforacese.  Folia  4-7 
poll,  longa,  l|-3  Iota,  petiolo  ^-^-polL,  rigida,  supra  nitida,  glabra,  vel  secoa  coatam 
pubcsecntia,  subtus  glabriuscnla  vel  pilis  minulis  stellatis  fui^raceis  tecta.  Pedum- 
culi  cum  bracteis  et  alabastris  dense  albido-forfiiracei ;  bractesB  et  bracteolae  eraaas, 
semipoUicarcs.  Alahastri  globosi.  Flores  diametro  pollicarcs.  Sepala  rotondato- 
reniformia,  ultra  medium  in  cyathum  trilobum  margine  crispato-nndulatum  ooalita. 
Fetala  coriacea,  ntrinque  verrucosa,  ovalia,  obtusa ;  interiora  panllo  minora  et  angos- 
tiora.  Stamina  late  lineari-oblonga,  apice  truncata,  exteriora  ananthera,  prooeasa 
connectivi  quadrato  piano. — In  Herb.  Benthamiano  videmus  ramnlnm  fiructifemm 
aphyllum  a  Grifiitbiu  in  Malacca  Icctum,  et  cum  foliis  hujns  speciei  distribntom.  in  quo 
earpeNa  plus  qnam  viginti,  pedicellis  2-3-pollicaribus  steliato-pubescentiboa  aiign- 
latis  suffiuta,  globosa  vel  ovalia,  oblique,  ^\  poll,  longa,  tnbercolis  parvis  venueoa^ 
fulvo-tomentosa. 

Though  very  closely  resembling  the  last  species  in  leaves  and  habit,  this  aeema  to 
differ  in  many  important  points.  The  leaves  are  much  thicker  and  firmsr,  with  mora 
transverse  nerves ;  the  flowers  are  larger,  much  more  tomentoee,  with  very  different 
bracts ;  and  the  calyx  is  remarkable,  being  patent  and  nndnlated  like  a  ris  or  &ill, 
even  in  very  young  buds.  The  stamens,  too,  are  very  different,  and  exhibit  to 
perfection  the  peculiar  foliaceons  flattened  form  characteristic  of  the  section.  The 
outer  series  are  sterile ;  on  the  next  the  anthers  are  very  short,  and  these  gradually 
lengthen  from  without  inwards,  the  process  of  the  connective  at  the  same  time 
becoming  thicker.     The  fmit,  described  from  Mr.  Beutham's  Herbarium,  closely  re- 
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aemUes  that  in  the  linnean  Soo.  CktUeetioD,  onder  6487  F.    See  ow  nmaiki  under 
U.  maerophjfUa. 

11.  U.  subrepanda  (Wall.  Cat.  6483 !) ;  foliis  oblongia  Tel  obo- 
vato-oblongis,  pedunculis  axiUaribus  solitariis  pluribracteatis,  petalis  an- 
guste  oblongia. 

Hab.  In  Peninsula  Malay  ana  ad  Singapur,  Wall./— (v.  s,) 

FnUer  (funan  scandens),  nunnlis  graciUimis,  jnnioribus  cum  omnibus  partibna 
novellis  pnbcscentiboB.  Folia  mcmbiUDacea,  acnta,  soperne  glabra,  secna  oostam 
pabcaceutia,  subtiu  paberola,  aecus  nenrot  pobescen^  demom  g^reacentia.  Ptf- 
duneuli  pollicares,  graciles,  steUato-paberoU,  medio  et  baain  versua  bracfceolis  pairia 
CQCullatiB  moniti. 

This  species  is  very  imperfectly  known,  the  WaUichian  specimens  being  few  and 
in  flower  only.     Its  axillary  flowers  seem  to  distinguish  it  from  all  its  allies. 

Sect.  2.  Narum. — Stamina  apice  truncata,  connectivo  ultra  an- 
theras  vix  producto. 

12.  U.  macropoda  (H.f.  et  T.) ;  foliis  coriaoeis  oblongis  vel  Ian- 
ceolatis  utrinque  glabris,  floribus  terminalibus  solitariis,  alabastro  sub- 
globoso  longe  mucronato  granulato,  petalis  ovali-oblongis,  carpellis 
longissime  pedicellatis  oblongis  argute  tricostatis. 

Hab.  In  Zeylaniae  montibus,  Walker!  Thwaites! — {p,  *.) 

Frutex  scandens.  Ramuli  cinerei,  rngulosi,  glabri ;  partes  noTellss  pilis  steUatis 
paiicis  adpressiB  sparsis  sub  lente  scabridcs.  Folia  plerumqne  in  acumen  angnatata, 
rigida,  supra  nitida,  subtns  pallidiora,  8-6  ])o]l.  longa,  1-2  lata,  petiolo  -^poll.  Fe^ 
dunculi  in  ramulis  terminales,  solitarii,  ^l-pollieares,  pilis  steUatis  furfuracei.  Se^ 
pmla  extus  tnbercnlata,  rotundata,  -^-f  poll,  longa,  abrupte  in  mucronem  ^-poU.  an> 
gustata,  intua  dense  tomentosa.  Fetala  fere  ^wllicaria,  utrinque  dense  furfhraoeo- 
tomentosa.  Stawtina  et  ovaria  U.  Nari,  Torus  frnctus  incrasaatus,  subglobosus. 
Carpeiia  15-30,  pedicellis  S-G-pollicaribus  filiformibus  superne  clavatis  argute  tri- 
quetns  snffulta,  mucronata,  1-2-pollicaria,  glabra,  granulosa. 

13.  U.lurida  (H.f.  et  T.);  foliis  coriaoeis  oblongo-lauceolatis 
utrinque  glabris  vel  subtus  minute  puberulis,  floribus  subsolitariis  ter- 
minalibus, alabastris  obtusis  granulosis,  petalis  late  obovatis  obtusu. 

/9.  macrophylla ;  foliis  6-9  poll,  longis  2-2^  latis,  floribus  minori- 
bus  ssepe  oppositifoliis,  carpellis  jnnioribus  oblongis  subtorulosis,  pedi- 
cellis 2-3-polJicaribua  augulatis.— ^a^^.  Cat,  6473  C I 

Hab.  In  montibus  Khasia  versus  Assam,  alt.  2000  ped.  I  0.  Pe- 
ninsula, Herb,  Madr.  in  Wall.  Cat.  I  in  montibus  Concan  austr.,  DaU 
zeUf—iYl  Nov.)  {v.  v.) 

Frutex  alte  scandens.  Famuli  grisei  vel  nigricantes,  gradles,  mguloai,  glabri ; 
partes  noTellie  pilis  steUatis  tomentosaB.  Folia  oblongo-Unoeokta,  baai  rotundata, 
supra  nitida,  subtus  pallidiora,  rigida,  juniora  plerumqne  sub  lente  pilis  minntia 
aparaia,  ad  costam  nenrosque  densioribus  et  steUatis  pubemla,  8^6  poll  longa,  1-2 
lata,  petiolo  -^-poU.  steUato-puberulo.  Floret  ad  ramiuarum  apices  soHtarii  vel  biai, 
luridc  porpurei,  diametro  bipoUicares.  Fedicelli  pollicares,  pilis  steUatis  dense  fur- 
furacei, superne  subclavati.  Jiadastri  depresso-subglobosi,  tuberculis  parvulis  gra- 
nuloso-asperi.  Sepala  vajvata,  suturis  ante  dehiaeentiam  indistinctis,  late  ovata, 
intua  dense  furfuraoea.  P^4a/a  poUicaria,  basi  plus  minus  in  unguiculum  contracts^ 
unguiculJs  basi  cohsrentibns.    Fructtu  ignotus. 

Very  doaely  allied  to  U.  yarum,  but  not  so  near  in  general  i^pearancc  to  thai 
species  as  is  ^1  macropoda,  which  is,  however,  very  distiact  in  fruit.    Xhe  variety  fi 
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corresponds  Ytrj  closely  in  foliage  with  specimens  from  the  Philippines  (Cnming, 
No.  1607, 1729) ;  bat  these  Again  hare  the  flowers  of  the  Khasia  plant,  and  many 
oblong,  glabrous,  slightly  granular  carpels,  nearly  1^  inch  long,  on  stalks  the  same 
length,  and  with  numerous  flat  round  seeds  in  two  rows.  The  buds  of  this  and  the 
preceding  species  are  remarkable  for  the  strong  nnion  of  the  calyx-lobes,  the  lines  of 
separation  of  which  are  not  distingniahable  till  they  are  about  to  dehisce 

14.  U.  Nanim  (Wall.  Cat.  6478  A I  B !) ;  foliis  oblongo-lanoeo- 
latis  vel  lineari-oblongis  utrinque  glabris,  floribas  terminalibus  sub- 
solitariis,  alabastris  laeyibus  obtosis,  petalis  obovato-oblongis,  carpellis 
ovoideis  obtusis  loDgiuscule  pedioellatis. — JF.  ei  A.  Prod,  i.  9 ;  fPtgkt, 
III.  i.  i.  6.  U.  Zeylanica,  Lam.  non  L.  Unona  Narum,  Dkh.  Anon. 
99 ;  LC.  8y»t.  i.  486,  Prod.  i.  89. 

Hab.  In  Zeylania !  Malabaria  1  Carnatica  I  Maisor !  Concan  aostr., 
DaheU  /—(p.  8.) 

Frutex  scandens.  RamtUi  glabri,  nigticantes,  mgulosi ;  partes  noveillae  vix  sob- 
fnrfuraoese.  Folia  acnta  vd  breriter  acuminata,  supra  ludda,  3-6  poll,  longa,  1^ 
If  lata,  petiolo  glabro  ^poll.  Floret  rubesoentes,  diametro  1-l^poIL  Pedicelii 
filiformes,  gUbri,  l-l-|^-poll.  Sepala  rotundato-ovata,  glabra  vel  ▼ersos  marginem 
adpresse  stellato-tomentosa.  Petala  basi  plus  minus  ooalita,  utrinque  fnlTo-tomen- 
tosa.  Ibrus  fructus  depresso-globosus.  Carpella  80-40,  pedicdlo  1-2-poIlieari, 
glabra,  obscure  toroloea.  Semina  4-5,  OTslia,  oompressa,  hilo  magno  terminali,  in> 
terdum  1-2  tantum  et  tunc  carpella  subg^obosa. 

This  appears  to  be  a  widely-diffused  plant  in  southern  India,  but  it  is  possible  that 
more  than  one  species  are  still  confounded  under  it.  Wight  figures  the  seeds  as  form- 
ing two  rows ;  but  in  all  the  specimens  which  we  have  seen,  they  occupy  the  whole 
breadth  of  the  seed,  and  are  consequently  in  one  row.  These  doubtful  points  csn 
only  be  settled  by  careful  study  of  the  plant  in  a  living  state.  The  amount  of 
Tariation  in  the  snape  of  the  petals  appears  considerable,  and  in  several  apecimeas 
firom  Ceylon  they  are  united  beyond  the  middle,  and  are  occasionally  increased  in 
number  to  seven  or  eight. 

15.  U.  ISeylanica  (h.  Sp.  ii.  766) ;  foliis  (paryis)  ellipticis  vel 
lanceolatis  acuminatis  glaoris  breyisaime  petiolatis,  peduncolis  solitariis 
terminalibus  vel  oppositifoliis,  petalis  oyato-oblongis,  carpellis  oyoideis 
subsessilibus  fulyo-incanis. — Dun.  Anon.  88  \  DC.  Syst.  i.  481,  Prod. 
i.  88.  U.  lutea.  Wall.  Cat.  6462  !  non  Boxb.  U.  Heyneana,  JF.  ei 
A.  Prod.  i.  8,  non  Wall.  U.  coriacea,  Vahl^  Siywb.  iii.  7^.  Guatteria 
Malabarica,  Dun.  Anon.  134.  G.  montana,  DC.  ^st.  i.  508,  Prod.  i. 
94;  Meed.  Mai.  y.  t.  17. 

Hab.  In  sylvis  Zeylanise !  Malabarise  et  Trayancor ! — (r.  a.) 

Frutex  alte  scandens,  ramosissimus,  dense  foliosus.  Ramuli  'gradles,  rigidi,  oor- 
tice  dnereo  ruguloso,  adulti  glabri,  juniores  adpresse  tomentosi.  Folia  basi  acuta, 
apice  plerumque  longe  angustata,  2^^^  poll,  longa,  |-1|  lata,  petiolo  vix  t^poU., 
crasse  coriacea,  rigida,  atro-viridia,  subtus  (sicca)  lutesoentia,  petioUs  et  oosta  subtos 
subpuberulis,  nervis  inconspicuis.  Feduneuli  ramulos  terminantes,  vel  lamulo  ex- 
currente  laterales,  vix  ^pollicares,  tomentosi,  bracteolis  2-8  parvis  oblongis  prope 
basin  muuiti.  Alabasiri  subglobosi,  pisi  magnitndine.  Floret  robescentes  (ex 
Burmannio  puniod),  diametro  poUicares.  Sepala  ovata,  membranacea,  nervosa.  Fe- 
tola  extus  pubescentia,  intus  glabra.  Stamina  brevia,  late  oblongo-cnneata.  Torttt 
fructus  globosus,  parvus.  Cwpetta  4-12,  pnlposa,  utrinque  obtnsa,  apice  brevissioie 
mucronndata,  ovoidea  vd  (seminibus  plcrisquc  abortientibus)  globosa  ^-poUicaria,  pc- 
dioello  brevissimo  vix  iineam  longo.     Semina  8-6. 
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There  has  been  a  go<>d  deal  of  confosion  with  respect  to  this  species,  partly  caused 
by  Wallich's  haying  mistaken  it  for  U.  luiea,  Roxb.  {Alphotuea  lutea),  and  partly 
by  Wight  and  Amott  having  accidentally  reversed  the  labels  of  this  phint  and  U, 
Beyneana,  Wall.  {Orophea  Heyneana),  after  comparing  their  collection  with  the 
Widlichian  Herbarium,  or  perhaps  rather  owing  to  the  accidental  shifting  of  the 
labels  of  these  two  plants  in  Dr.  Amott's  herbarium. 

16.  U.  micrantlia  (H.f.  et  T.) ;  foliis  (parvis)  oblongo-lanceolatis 
breyissime  pctiolatis  obtuse  acuminatis  superne  secus  costam  pubescen- 
tibus,  pedunculis  oppositifoliis  vel  termiDalibus  paadfloris  bracteatis, 
floribus  paryis,  petalis  fere  rotundatis  pubescentibus,  carpellis  ovalibus 
vel  globosis  glabria  pedicellatis. — Guatteria  micrantba.  A,  DC.  MSm. 
42 ;  JFtdL  Cat,  6449  1  Polyalthia  fruticans,  A.  DC  Mim.  42 ;  Wall. 
Cat.  6430  !     Uvaria  elegans,  JFalL  Cat.  6474  B !  {ntm  A). 

Hab.  Ava !  Teoasserim  !  Malaya  I — (t?.  «.) 

Fhdex  verosimiliter  scandens.  Bamuli  graciles,  cortice  nigricante  punctulis  albis 
Gonsperso,  juniores  cinereo-incani,  partes  novelise  fulvo-tomentoss.  Folia  nitida, 
tenuiter  ooriacea,  rigida,  nervosa,  prseter  costam  superne  pilosam  glaberrima,  juniora 
subtus  puberula,  ZS^  poll,  longa,  |-1^  lata,  petiolo  pubescente  viz  -^  poll,  longo. 
FeduneuH  -^—^pollicares,  1-8-flori,  fusco-tomentosi.  Bractea  2-S,  rotondatse  vel 
oblongse,  tomentosce,  parvs.  Fhres  vix  -^  poll,  diametro,  albi  (ex  scheda  Wall.). 
Sepa/a  rotundata,  extua  pubescentia,  glanduloso-pnnctata,  in  fmctu  persistentia. 
Cirpella  15-20,  glabra,  granulosa,  ^-^  poll,  longa,  pedicello  |-pollicari  oblique  in- 
serta.     Semina  1-3. 

17.  U*  parviilora  (II.f.  et  T.);  foliis  oblongis  acuminatis  basi 
plerumque  acutis  membranaceis,  floribus  extra-alaribus  lateralibus  soli- 
taiiis  vel  cymosis  minutis,  pedicellis  medio  1-bracteolatis. 

Hab.  In  penins.  Malay  ana  ad  Penaug,  PMUijps/ — (v.  «.) 

Frutex  scandens.  Famuli  graciles,  glabri,  cortice  nigricante  rngoso;  ffemmse 
iomentosiB.  Folia  4-6  poll,  longa,  li^2j^  lata,  petiolo  {-poll.,  tenuia,  reticolato- 
nervosa,  pellncido-punctata.  FeduneuH  aobreviati,  pluribracteati,  1-4-flori,  brae- 
teis  8quam»formibus,  pedicelli  \-^  poll,  longi,  pubernli,  medio  bracteolam  lineari- 
oUongam  gerentes.    Alaboitri  globoid.     Sepala  pubescentia,  rotundata. 

Uvaria  HasseliU,  Blume,  Anon.  46.  t.  21,  is  so  closely  allied  to  this,  that  we  had 
almost  united  them ;  in  that,  however,  the  petioles  are  scarcely  a  line  long,  so  that 
for  the  present  they  must  be  kept  distinct.  U,  HaueUU  is  known  in  fhdt  only. 
The  carpels  are  three  and  shortly  pedicellate. 

Speciei  duHa. 

18.  U.  sderocarpa  (Alpb.  DO.  M^m.  27);  foliis  ovalibus  gla- 
briusculis  basi  subciliatis,  pedunculis  axillaribus,  toro  fructigero  capi- 
tato,  carpellis  (immaturis)  ovoideo-acutis  longe  pedicellatis  coriaceis, 
seminibus  paucis  oblique  jaoentibus  planiusculis. — A.  DC. ;  WaU.  Cat. 
6461! 

Hab.  Tenasserim  prope  Moulmein,  Wall. ! — (p.  ».) 

Famuli  glabri,  mgnlosi.  Folia  4-5  poll,  longa,  2^2^  lata,  petiolo  basi  articu- 
late. Fhres  ignoti.  Torut  fructus  basi  pubescens,  globosus.  Carpella  usque  ad 
12,  glabra,  atro-fusca,  ovoidea,  vix  acuta,  -j^  poll,  longa,  pedicello  pauUo  longiore, 
crasaa,  indurata. 


104  FLORA  INDXCA.  [Jnonacea. 

The  fniit  in  the  ipecimens  which  we  have  seen  is  far  from  ripe.    It  is  perhifie  a 
speeies  of  SaeeopeUtlum, 


,  H.f.  et  T. 

Stfpala  8,  parva.  Petala  6,  rotuDdata,  obtusissima,  aestivatioDe  im- 
bricata,  interiora  exterioribus  minora,  basi  angustata.  Tbrus  oonvexi- 
uaculus.  Stamina  iDdefinita,  linearia,  connectivo  truncaio  ultra  antheras 
parallelas  producto.  Oearia  DuiOjerosa,  etrigosa,  oblonga.  ChuUtm  1, 
sutorsB  ventrali  snpra  medium  insertum,  globosum.  Stylus  oblongus, 
pubescens.  Carpella  moDOSperma,  obliqua. — Frutex  forsan  seandau, 
floribus  paniculatis. 

This  is  a  rery  remarkable  plant,  which  cannot  well  be  associated  with  any  of  the 
existing  genera  of  Jnonacea.  The  ovarium  resembles  that  of  Melodontm  or  JfUre- 
phora,  but  the  imbricated  petals  and  the  veij  different  stamens  forbid  its  union  with 
either.  The  single  ovule  attached  to  the  ventral  suture  has  few  paraUels  in  the 
Order.  From  its  decidedly  imbricated  petals,  it  belongs  undoubtedly  to  the  tribe 
Uvariea^  in  which  it  will  be  readily  distinguished  by  the  ovary  and  style,  and  the 
one-seeded  carpels,  which  are  curiously  obbque,  as  in  some  species  of  the  gains 
Miliusa.  In  both  the  cause  is  probably  the  same,  the  development  of  a  single  ovule 
attached  to  the  ventral  suture,  not  to  the  base  of  the  cell,  which  is  the  usual  posi- 
tion in  the  Order.     (Name  from  cAAnrqf,  defective.) 

1.  Zi«  cuneifolia  (H.f.  et  T.) ;  foliis  anguste  obovato-oblongis  ab- 
rupte  acuminatis  basin  veraus  cuneato-angustatis  obtusis  vel  suboor- 
datis,  floribus  in  pnnicula  Inxa  terminnli  dispositis. 

Hab.  Malaya  prope  Malacca,  Chiffithl — {v.  «.) 

JRamuH  fermgineo-velutini.  Folia  6-8  poll,  longa,  2-8  lata,  petiolo  vix  ^polL, 
basin  versus  longe  angustata,  coriaoea,  rigida,  supra  lucida  et  prseter  costam  tomen- 
tosam  glabra,  subtus  adpresse  fulvo-tomentosa,  nervis  obliquis  pamUelie  numerosis 
eonspicnis.  Fauicula  terminalis»  ramoea,  multiflora,  plerumque  aphylla.  Floret 
dense  tomentosi,  bractea  rotondata  concave  ealyci  adpressa.  Sepala  rotnndata, 
bracteam  sequantia.  Petala  ezteriora  coriacea,  convexa,  utrinque  fulvo-tomentosa, 
f-poUicaria,  interiora  molto  minora.  Carpella  oblonga,  )poll.  longa,  adpresse  tomen- 
toea,  pedioello  1-^pollicari,  obliqae  inserta,  infra  medium  mncrone  parvo  apicnlainm. 

Tribus  11.  MiraEPHORRs, 

Petala  eestivatione  valvata;  interiora 'basi  unguiculata.  StamiMa 
dense  conferta,  rarius  defioita. 

The  genera  which  are  associated  in  this  tribe  are  all  well  marked  by  habit  and 
characters,  except  Fopowia,  which  is  so  imperfectly  known  that  its  position  must 
still  be  considered  doubtful. 


6.  POPOIIVIA^  Endl. 

Oropheaj  species,  Blume,  FL  Javi 

Sepala  8,  ovata.    Petala  6 ;  exteriora  minora,  ovata,  sepalis  paollo 
mtgora ;  interiora  crassa,  ovata,  concava,  apiculo  infiexo,  basi  late  un- 
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guiculata,  aest,  valvata.  Stamina  numero  eabdefinita,  12-21,  cuneata, 
tnineato-capitata,  antheraram  localisdorsalibus  oblpngis  discretis.  Ova- 
ria  5-7,  ovali-oblonga,  strigoso-pilosa,  stylo  magno  obovato  verruculoso 
recnrvo,  Ovulum  e  basi  erectum,  solitarium  (vel  2  parietina).  Qir» 
peUa  monosperma. — ^Arbores,  foliis^arm,  nervU  dUtantUnu  obliquu  tn- 
catupicids^  floribus  minutie  oppontifoliiu. 

This  genus,  which  was  established  by  Endh'cher  for  the  reception  of  Boeagea  pi- 
mcoTpA  of  Blame,  appears  to  be  the  proper  place  for  the  WaUichian  species  which 
we  here  refer  to  it,  notwithstanding  some  discrepancies  in  the  stractiire  of  the  ovary 
between  it  and  Blume's  plant.  Our  specimens  are  so  imperfect  that  we  have  been 
able  to  examine  very  few  ovaries,  but  in  every  case  we  foand  the  ovmles  solitary  and 
erect.  The  petals  being  very  different  from  those  of  Orophea,  it  does  not  seem  de* 
arable  to  unite  onr  plant  to  that  genus,  though  probably,  unless  the  genus  Fppowia 
had  been  already  established,  we  should  have  put  it  there  till  its  structure  was  bet- 
ter known.  The  flowers  are  small,  and  the  petals  are  only  very  slightly  nnguicn- 
late  at  the  base,  so  that  the  genus  is  intermediate  between  Mitrephorea  and  Guai' 
Uriea,  A  plant  from  Natal,  in  South  Africa,  and  another  from  North  Australia, 
collected  by  Armstrong,  seem  to  be  referable  to  the  same  genus.  The  imperfectly 
known  Uvaria  Vogeln,  Hook.  fll.«  from  the  Qbori^  in  West  Africa^  is  perhaps  also  a 
ootDgpener. 

1.  P*  ramosisslma  (H.f.  et  T.)  ;  foliis  ovatls  vel  oblongis  subtua 
secus  nervos  tomentosis,  staminibus  18. — GuatteriaP  ramosissima»  WaiUL 
Cat.  72941 

Hab.  In  peninsola  Malay  ana?  WaUJ  loco  speciali  omisso,  sed 
cum  pltiribus  plantis  e  Penang  longe  post  cseteras  Aoonaceas  Herbarii 
Waliichiani  distributa. — (r.  «.) 

Jrhor  ramoosflima.  Bamuli  rugnlosi,  cortioe  nigricante  glabro ;  juniores  laxe  fer- 
ragineo-tomentosL  Folia  basi  rotnndata,  acuta  vel  acuminata,  S-4  poll,  longa, 
1^1  f  lata,  petiolo  vix  -^  poU.  longo,  tomentoso,  tenuiter  ooriacea,  opaca,  utrinque 
gjkhra,  preeter  costam  nervosqne  subtus  pubescentes.  FeduneuU  oppositifolii,  fill* 
formes,  viz  \  poIL  longi,  tomentosi,  uniflori,  medio  nnibracteati.  Alabastri  rufo- 
pilofli.  Ovaria  5,  dense  aureo-strigosa;  ovulum  solitarium  e  basi  erectum.  Fructut 
iipiotsa. 

6.  GONZOTHAIJkMUS,  Blume. 

Polyalthia,  §  Goniothdamus,  Bl,  Fi,  Jav. 

Sepala  3,  plerumque  magna.  Petala  6,  sestivatione  valvata ;  exte- 
liora  plana,  crasse  coriacea,  ovata,  oblonga  vel  elongata ;  interiora  late 
ODguiculata,  crasse  coriacea,  laminis  incurvis  in  mitram  conicam  arete 
cohaerentibus.  Stamina  indefinita,  connectivo  ultra  antheras  lineari- 
oblongas  discrete  biloculares  in  processum  ovalem  vel  capitatum  pro- 
dncto.  Toru9  parum  elevatus,  truncatus,  medio  ssepe  excavutus.  Ovaritt 
indefinita  (rarius  subdefinita),  lineari-oblonga,  strigoso-pilosa,  biovu- 
lata.  Chula  axi  pauUo  supra  basin  inserta,  superposita,  in  mucilagine 
nidulantia.  Stylus  oblongus  Tel  saepius  elongatus,  intus  sulcatus.  Car^ 
peUa  oblonga,  semine  solitario  fere  Guatteria. — ^Arbores  partks  vel  fru- 
tices,  foliis  supra  nitidis,  nervis  obliquis  parallelis  distantibus  non  pro^ 
minentibus,  venulis  props  marginem  arcuatis  cotispicuis  Junctis,  pedunculis 
axiUaribus  vel  supra^axiUaribus  nniflaris, 
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This  genoB  was  established  as  a  seetioii  of  FohaUhia  bj  Bhi]iiA»  who,  howefer, 
only  described  one  species.  It  is  so  well  marl[ed,  both  in  chanu:t«rs  and  habit»  thai 
we  have  no  hesitation  in  regarding  it  as  a  distinct  genus.  The  thick,  strictly  val- 
▼ate,  and  broadly-dawed  inner  petals,  closely  conniveut  into  a  mitriform  cap,  oomr 
in  no  other  genns.  The  nearest  approach  to  this  stmcture  is  fonnd  in  Oxymitnt 
among  Chuttieriea ;  ba.t  there  the  inner  petals  are  not  nngmcnlate.  The  species  of 
Qoniothalamut  appear  for  the  most  part  to  be  nndershmbs,  raidy  lisiiig  to  the  siae 
of  trees.  The  leaves  of  many  are  very  thick  and  coriaceous ;  but  the  thinner-leaved 
species  and  the  young  leaves  of  the  others  are  pellucid-dotted.  The  nervatioii  is  pe- 
culiar, the  principal  veins  being  connected  by  loops,  which  often  form  a  veiy  con- 
spicuous intramarginal  nerve.  Many  of  the  species  are  unfortunately  very  imper- 
fectly known,  and  we  are  by  no  means  satisfied  with  the  diagnoses  given,  our  materials 
not  being  sufilcient  to  enable  us  to  form  an  opinion  of  the  amount  of  constancy  of 
the  chancters  on  which  we  have  relied.  We  therefore  recommend  a  careful  study 
of  the  floral  organs  of  these  plants  to  those  botanists  who  may  have  an  opportunity 
of  observing  them  in  a  living  state.  Goniotkalamui  appears  to  be  entirely  an  Asiatic 
genus.  Several  species  occur  among  Cuming's  Philippine  plants,  and  others  wiB 
probably  yet  be  met  with  in  the  Malayan  Archipelago. 

1.  G.  'Wightii  (H.f.  et  T.) ;  foliis  lanoeolatis  subtos  pallidis  gla- 
briuscolis,  pedunculis  axillaribus  solitariis. — WaU,  Cat.  9009 1 

Hab.  In  montibus  Travancor  ad  Courtalam,  Trighi! — (r.  ».) 

Arbor?  RamuU  graciles,  nigricantes,  rugnlosi,  glabri ;  partes  novellas  fusco-po- 
bescentes.  Folia  utrinque  acuta,  3-5  poll,  longa,  \-\.^  lata,  petiolo  d-S  llneas 
longo,  tenuiter  coriaoea,  snbtns  pallida  (in  sioco  flavesoentia),  glabra  vd  junioca 
sparse  puberula,  minutissime  pellucido-punctata.  Fedunculi  -^l-poUicares,  anb- 
clavati,  basi  bracteis  pluribus  oblongis  minutis  puberulis  disiiche  imbricatis  moniti, 
supra  medium  bracteola  parva  rotundata  amplectente  decidua.  Sepala  ovata,  vix 
acuta,  extus  puberula,  fere  \  poll,  longa.  PeUUa  exteriora  |-poll.,  ovalia  vd  ovata, 
obtusa,  breviter  et  late  unguicukta,  basi  intus  areola  oblonga  notata,  utrinqne  fusco- 
sericea;  inieriora  \  polL  longa,  ovata,  late  ungniculata,  in  mitram  ooalita,  lamimi 
late  trapezoidea,  acuta,  extus  ftisoo-sericea,  intus  apicem  versus  sericea,  csetemm 
glabra.  Tbnts  truncatus.  Ovaria  dense  aureo-strigosa,  stylo  oUongo  apice  dilatato 
oompreeso  retuso  dimidio  longiora.  Carpelia  calyoe  persistente  suffnlta,  pediceUo  8 
lineas  longo  stipitata,  oblonga,  f-pollicaria,  atro-fiosca,  glabra. 

The  style  of  this  species  is  shorter  and  broader  than  that  of  those  described  be- 
low. In  this  respect  it  agrees  with  (?.  macrqphyllus,  Blume,  the  original  species  of 
the  genus. 

2.  G«  salicinuji  (H.f.  et  T.) ;  foliis  anguste  lanceolatis  basi  acatis 
apice  in  acumen  plerumque  obtusum  longe  angustatis,  floribus  paullo 
supra-axillaribas  semipollicaiibus,  petalis  exterioribus  angustis  lineari- 
bus  iomentosis. 

Hab.  In  Zeylania  ad  montem  "Adam's  Peak"  dictum,  Walker! — 
(PL  Mart.).— (t?.  *.) 

Samuli  graciles,  foliosi,  cortice  mguloso  nigricante;  partes  novelise  fusoo-tomen- 
tosai.  Folia  8-4^  poll,  longa,  -J-l  lata,  supra  glabra,  subtus  sub  lente  sparse  pa- 
bescentia ;  petioli  vix  -^-poU.,  piHs  atro*fusds  strigosi,  demum  glabresoent^.  FeeH- 
eelli  \  poll,  longi,  solitani,  pills  atro-fuscis  strigosi,  a  basi  ad  medium  bracteis  8-4 
minutis  oblongis  acuminatis  muniti.  Sepala  ovata,  acuminata,  dense  strigoea,  ^ 
poll.  Fetala  exteriora  ^-poll.,  lineari-triangolaria,  interiora  dimidio  breviora.  (haria 
pauca,  7-10,  dense  fusco-strigosa ;  stylo  subulato,  sequilongo. 

S.  G.  Thwaitesii  (H.f.  et  T.) ;  foliia  oblongis  breviter  et  obtuse 
acuminatis,  pedunculis  axillaribus  petiolos  triplo  supeiantibos,  florib«9 
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ultrapollicaribns,  petalis  exterioribus  oyato-lanoeolatis  glabris  basi  in 
ungaem  brerem  latum  angustatis. 

Hab.  In  sylvis  Zeylaniss,  alt.  2-3000  ped.!    Travanoor  ad  Courta- 
1am,  JFiffkt  l—(v,  «.) 

BamMli  foliosi,  glabri,  cortioe  nigricante  rogoloao ;  gemms  fluco-pabesceDtes.  Folia 
8^6  poll,  bnga,  1^-^  lata,  pet.  {-J-poll.,  rigida,  coriaoea,  ntrinqae  glabemma^ 
flDpni  Incida,  Bubtos  pallida,  marginibos  in  doco  recurvia.  Feduncuii  {-l-pollicares, 
apioe  aubdaTati,  ima  ban  bracteis  pluribaa  minutis  squamflefonnibaa  muniti.  Sepala 
lata,  ovata,  vix  acuta,  basi  coalita,  coriacea,  iu  fiructu  persistentia.  Fetaia  ezt.  craaae 
OQiiaoea,  1^-1^  polL  looga,  apice  obtnaioscola,  glabriuscola,  subgranuloaa,  ungue  bad 
areola  depressa  oblonga  fosoo-pabeacente  notato,  int.  in  mitram  ovatam  aCQtam  ooaUta. 
Ovaria  lineari^oblonga,  strigoea,  stylo  snbulato  pauUo  longiore.  Torus  pianos.  Car- 
peila  numerosa  Tel  abortn  panca,  brevissimo  pedicellata,  paullo  ultra  ^  poll,  longa, 
ovalia,  utrinque  obtosa.    Semen  1,  conforme^  testa  tenui,  papyracea,  Isevi. 

4.  0«  Gardner!  (H.f.  et  T.) ;  foliis  anguste  obloDgo-lanceolatis 
basi  acutis  apice  obtusis  vel  obtuse  et  breviter  acuminatis,  pedunculis 
axillaribus  vel  paollo  supra-axillaribus  petiolos  vix  superantibus,  ilori- 
bus  sesquipollicaribus,  petalis  exterioribus  oblongo-lanceolatis  glabris 
basi  Tix  miguieulatis. 

Hab.  In  sylvis  Zeylaniae,  alt.  2-3000  ped.,  Walker  I  Gardner  I —  ^ 
{».  «.) 

BoMtuli  prions.  Folia  5-8  poll.  longa,  1-2  lata,  petiolo  ^poU.,  crasse  coriacea, 
supra  nitida,  subtos  pallida,  nervi  crebriores  quam  in  phore  specie.  Feduncuii  -^-^ 
poll,  longi,  squamis  dutichis  bracteata.  Sepala  basi  cordata,  submembraDacea,  in  sioco 
nervosa.  Fetaia  eit.  l}-poIl.,  glabriuscula,  basi  areola  triquetra  pubescentc  notata. 
Ovaria  adprease  pilosa,  stylo  longe  subnlato  triplo  longiore  superata. 

Though  certainly  dose  to  the  last  species,  this  appears  sufficiently  distinct.  Its 
leaves  are  longer  and  narrower,  and  its  flowers  larger,  than  those  of  0.  TAwaitesii. 
Th«  fivit  is  unknown. 

5.  G*  Malayaniui  (H.f.  et  T.) ;  foliis  lineari-oblongis  longe  acu- 
minatis utrinque  glaberrimis,  pedunculis  petiolos  parum  superantibus, 
fioribus  pollicaribus,  petalis  exterioribus  oolongo-lanceolatis  pubescen- 
tibus. 

Hab.  In  Malaya  ad  Malacca,  Griffiih  /— (©.  «.) 

Samuli  eloDgati,  glabri,  cortice  ruguloso  albo ;  partes  novellee  fnsco-tomentosuliB, 
dto  glabrescentes.  Folia  basi  acutiuscula  vel  rotundata,  6-9  poll,  longa,  If -3  lata, 
petiolo  i-poll.,  supra  ludda,  subtus  pallidiora.  Fedteel/i  axillares,  i-f -poll.,  fulvo- 
tomentosi,  basi  distiche  bracteolati,  cceterum  uudi.  Sepala  ovata,  acuta,  tomentosa. 
Feiaia  exteriora  1-l^pollicaria,  late  unguiculata,  dorso  linea  longitudinsJi  subcari- 
nata,  tennissime  fusco-sericea,  basi  areola  lata  glabra  notata ;  interiora  in  mitram 
extns  dense  albido-serioeam  vix  semipollicem  altam  coaHta.  Ovaria  dense  aureo- 
sericea,  stylo  sequilongo  subnlato  terminata.  Torus  fiructus  globosus,  tomentosus. 
Carpella  poUicaria,  dongato-oblongavd  cylindrica,  interdum  medio  parum  oonstricta, 
apiculata,  pedioello  ^  poll,  longo  suiRilta,  atro-fnsca,  granulosa,  pilis  pauds  sparsis 
anreo-sericeis  veatita,  demum  glabrescentia. 

This  spedes  seems  identical  in  foliage  with  Q.  ffiganieue,  but  is  very  distinct  in 
the  size  and  structure  of  the  flower. 

6.  G.  cardiopetalns  (H.f.  et  T.) ;  foliis  obovato-oblongis  vel  li- 
neari-oblongis basi  acutis  apice  abrupte  acuminatis  margine  undula- 
tis,  pedunculis  supra- axillaribus  1-3  verticaliter  uniseriatis  petiolo  bre- 
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vioribiis,  floribus  f-pollicaribus,  petaHs  ext.  ovalibiia  obtusis. — Polyal- 
thia  cardiopetala,  Dale,  in  Hook,  Kew  Joum,  Bot,  ii.  89.  Uyaria  obo- 
vata,  Heyne  ex  JFalL  Cat.  6471 1 

Hab.  In  montibus  Canara,  Bottler  (in  Hb.  Koyle)  I  Heyne  !  DmU. 
Gideon  /— (Fl.  Apr.)  (t?.  «.) 


jtrboT'pKrT^  Rantuli  glsbri,  oortioe  faseo  nigidoso.  Gemma  aJprease  falro- 
pnbesoenies.  Folia  6-9  poll,  longa,  f^  lata,  petiolo  {-poH.  Peduneuli  ban  phiri- 
oracteati.  Sepa/a  reniformi-rotandata,  bTerissima,  apiemata,  ydotiuiv^nberula.  Pe- 
iala  exteriora  crasse  coriacea,  utrinqae  adpresae  tomentoaa ;  interiora  \  brevfara,  in 
mitram  o?alem  obtasiusetilam  ooaUta.  Ovaria  lioeari-obloDga,  stylo  sqniloDgo. 
Fructtu  ignotns. 

Oar  description  is  taicen  from  Hcyne's  specimens  in  Wallich's  collection  in  the 
mnaeom  of  the  Linnean  Society,  and  from  a  specimen  jnst  received  from  Dr.  Gibson. 
Balzell's  description  qnite  corresponds,  so  that  we  have  no  donbt  of  the  idientity  of 
the  two. 

7.  O*  sesqnipedaliB  (H.f.  et  T.) ;  foliis  knoeolatis  vd  Kn«ari-ob- 
longis  obtusis  abrupte  et  obtase  acuminatis,  pedunculis  supra-axillari- 
bus  petiolo  brevioribus,  floribus  vix  f-pollicaribus,  petalis  ezterioribus 
oblongis  loDge  acuminatis. — Guatteria  sesquipedalis.  Wall.  Plant.  Ae. 
Bar.  iii.  t.  266 1  Cat.  6446 !  G.  macrophjlk,  A.  DC.  MSm,  42,  non 
Blume;  Wall.  Cat.  6451! 

Hab.  In  montibus  Kbasia  a  basi  ad  alt.  4000  ped.!  in  proY.  SiUiet! 
ct  Tenasserim,  Walt  J — (Fl.  Apr.  Mai.)  (v.  v.) 

Frutex  2-4-pcdalis,  subsin^lez,  erectns,  cortice  griseo  vd  nigricante  rogoao  gia- 
bro.  Folia  9-1 S  poll,  longa,  2-3^  lata,  petiolo  ^poll.,  ooriacea,  glaberrima,  sapra 
nitida,  snbtns  pallida,  maiginibns  in  sicco  recnrvis,  minntissime  penacido-pono- 
tata.  Feduneuli  -|-|-pollieares,  basi  bracteis  plniibus  minatis  squamaiformibos  di- 
stichis  muniti.  Sepa/a  ovata,  glabriuscula,  i-poU.,  in  fructn  persistentia.  Petafa 
exteriora  vix  pnbernla,  intus  obscnre  carinata,  basi  macula  oblonga  tomentosa  no« 
tata ;  interiora  snbeequilonga,  in  mitram  elongatam  apiee  attennatam  eooUta,  extos 
pub^centia,  intns  dense  ftiIvo>aerioea.  Torut  truncatus.  Ovaria  linearia,  dense 
aureo-strigosa,  intns  sulcata,  stylo  cylindrico  recurvo  sequilongo.  Gtrpella  8-10  vel 
abortu  plernmqne  pandora  (8-4),  pedicello  vix  lineam  longo  snfinlta,  f-poU.,  oval^ 
apice  mncronata,  glabra,  minute  granulata. 

8.  G.  Slmonsii  (H.f.  et  T.) ;  foliis  lineari-oblongis  vel  anguste 
obovato-oblongis  basi  acutis  apice  longe  acuminatis  subtus  puberulis^ 
pedunculis  axillaribus  petiolo  brevioribus,  floribus  ultrapollicaribtts,  pe- 
talis exterioribus  oblongo-lanceolatis. 

Hab.  In  montibus  Khasia,  alt.  2-3000  ped.,  Simons  f — (Fl.  Jun.) 
(t?.  V.) 

Arbor  patrva,  vix  SO-pedalis,  erecta,  panim  ramosa.  Bsmi  dongati,  ingod,  ooitioe 
cinereo ;  ramuli  Isevigati,  cum  omnibus  partibos  novellis  dense  fernigineo>tomen- 
tosi.  Folia  9-15  poll,  longa,  2|-4^  lata,  petiolo  -^-pollicari,  apice  in  acnmoi  an- 
gustnm  fere  lineare  \-\  poll,  longnm,  apice  obtusum,  subito  angustata,  tenuity  co- 
riacea,  minute  pelluddo-punctata,  snpra  glabra,  nitida,  subtus  pallidiora,  secus  petio* 
lum  et  nervos  ferrugineo-tomentosa.  Venula  arcuatse,  in  nervum  submarginalcBa 
Gonspicuum  coalite.  Peduneuli  plerumque  ad  axillas  foliomm  ddapsomm  seeos 
ramos  nudos  dispositi,  vix  ^  poU.  longi,  basi  bracteolis  oblongis  vd  ovatis  squanue- 
Ibnnibus  distichis  muniti.  Sepa/a  late  ovata,  acuta,  nervosa,  pnbescentia,  ^  poll, 
longa,  in  fructu  persistentia.    Petala  exteriora  apice  obtusiuscula,  crasse  ooriaoea* 
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^ean  pnbesoentia,  beai  vix  angnstata,  ibique  intoB  areola  lata  notnta,  1|  poll,  longa ; 
uUeriora  in  mitram  -l-poU.  altam  denae  tomentosam  ooalita.  Tortu  fnictas  dflata- 
tns,  depresso-globosaB,  diam.  )-poll.     CarpeUa  non  visa. 

There  is  in  the  Hookerian  Herbarium  a  single  flower  of  this  Tery  fine  species, 
from  which  we  have  not  ventured  to  remove  the  inner  petals,  so  as  to  expose  tlie 
stamens  and  ovaria.  The  petals,  however,  sofficiently  indicate  that  it  belongs  to 
ibis  genns,  independently  of  the  habit  and  nervation,  which  are  markedly  those  of 
Oomofhalamtu,  The  fermginous  tomentnm  of  tbe  under  surface  of  the  leaves,  and 
the  strong  marginal  nerve,  make  this  a  very  distinct  species. 

9.  G.  gi^anteiis  (H.f.  et  T.) ;  foliis  oblongis  vel  lineari-oblongis 
basi  acutis  apice  longe  et  obtuse  acuminatis,  pedunculis  petiolos  longe 
superantibus,  iloribus  maximis,  petalis  exterioribus  ovatis  basi  ungai- 
calatis. — Uvaria  gigantea,  TTall.  Cat,  6469  A !  ^  B !  (parlim,) 

Hab.  In  Penins.  Malayan8»«ylvi8  vulgaris.  Wall,/  Griff,! — (o.  «.) 

Arbor  ?  Bami  dongati,  sirieii,  cortice  alfco  mgoloso ;  ramuii  gracOes,  foliosi, 
glabri ;  gemma  fulvo-tomentosie.  Folia  6-10  poll,  longa^  IJ-S  lata,  petiolo  Vpoll., 
coriacea,  rigida,  supra  atro-viridia,  lucida,  subtus  pallida,  cum  petioHs  sub  lente  te- 
nnissime  adpresse  pnberula,  demum  glabrata ;  costa  argute  cannata,  scabrida.  Fe^ 
dumcuii  plemmque  in  aziHis  foliorum]  delapsorum  positi,  penduli,  l-li-pollicares, 
foaoo-pabesoentes,  apice  subdavati,  basi  bracteohs  paucis  Bquameeformibus  muniti. 
Alabattri  anreo-aerioei.  Sepaia  e  basi  lata  ovata,  obtusiuscnla,  utrinque  adpresse  to- 
mentosa,  fere  f  poll,  longa.  Fftaia  exteriora  basi  in  nnguem  subeontracta,  tenuia, 
foHacea,  plana  vcl  margine  undulata,  4  poU.  longa,  2  lata,  utrinque  pubescentia,  basi 
intus  anreo-Bericea ;  interiora  dense  sericea,  in  mitram  ovalem  acotam  f  poll,  altam 
eoalita.  Tonu  planus,  parum  elevatus,  medio  excavatus.  Ovaria  lineari-oblonga ; 
stylo  filiformi  dimidio  longiore  apice  subclavato.    Pruciu9  ignotus. 

The  flowers  of  this  species  are  larger  than  those  of  any  other  with  whicb  we  are  ac- 
quainted, and  the  petab  appear  to  increase  considerably  in  size  after  expansion.  The 
measurements  given  above  are  those  of  the  largest  petals  we  have  seen.  There  are  a 
good  many  specimens  of  Cuming's  from  the  Philippines  in  various  states,  which  are 
ondistinguisnable  from  the  present  species  in  shape  and  size  of  leaves,  bnt  with  cer- 
tain differences  in  the  flowers,  the  constancy  of  which  will  require  further  confirma- 
tion. One  of  these  has  rigid  peduncles  and  a  glabrous  calyx,  while  another  seems  to 
have  much  smaller  flowers.  All  these,  however,  are  in  a  very  imperfect  state,  nor  is 
G,  giganieua  itself  sufficiently  well  known  as  to  the  amount  of  variation  to  which  its 
flowers  are  liable. 

10.  G*  Walkeri  (H.f.  et  T.) ;  foliis  elongatis  lineari-oblongis  basi 
acntis  apice  breviter  et  obtuse  acuminatis,  pedunculis  axillaribus  uni- 
floris  brevissimis. 

Hab.  In  Zeylania,  Walker  ! — (t?.  *.) 

Arbor  T  Bamuli  elongati,  validi,  cortice  griseo  rugoso  gkbro.  Farte$  novella  vix 
pnberulfe.  Folia  (etiam  sicca)  aromatica  pkrumque  basi  longe  attenuata,  tenuiter 
peUucido-punctata,  8-13  poll,  longa,  2-3  lata,  petiolo  vix  ^-pollicari,  rigida,  atrin- 
que  glaberrima,  supra  nitida,  subtus  pallida,  nervis  inconspicuis.  Sepaia  in  fructu 
persistentia,  late  ovata,  acuta,  nervosa,  i-poll.  Torus  parum  incrassatus,  sul^lobo- 
sua.  Carpella  numerosa,  ovali-oblonga,  mncronata,  glabra,  -^poll.,  pedicello  vix 
lineam  longo  suffhlta.    Semen  erectum,  solitarium. 

This  unfortunately  very  imperfectly  known  plant  has  many  points  of  resemblance 
witb  O,  maerophylliu  of  Blnme,  the  original  species  of  the  genu&  It  differs,  bow- 
ever,  considerably  in  the  shape  of  tbe  leaves,  in  the  length  of  the  pednndes,  and  in 
the  position  of  tbe  flowers,  dl  characters  of  too  great  importance  to  permit  of  our 
eomraning  tbe  two.  In  0,  macropAyllus,  Blume,  the  flowers  are  atraut  an  inch 
long.    That  species  differs  somewhat  from  the  rest  of  the  genus  in  the  shorter. 
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brvMder  ityk,  which  U  not  more  than  half  the  length  of  the  ovaiy ;  hoi  this  chane- 
ter  cannot  be  considered  of  much  importance,  in  the  absence  of  other  difoenees. 
Blume  does  not  represent  bis  species  with  looping  nerves ;  but  anthentie  specimens 
conunnnicated  b^  himself  show  them  to  be  so,  and  to  be  dotted,  like  all  the  other 
thin-leaved  species  of  OanioiAalamm. 

11.  Q«  Giiffithii  (H.f.  etT.);  foliis  oblongis  obtuse  acuminatis 
basi  acutis,  pedunculisaxillaribussolitariis,  Bepalis  obttiais,  petalis  longe 
acuminatis. 

Hab.  In  Mergui,  Griffith  f—(v,  s.  in  Hb.  Wight.) 

Bamuii  mgosi,  grisei  yel  nigricantes.  Folia  &-8  poIL  longa,  2^-8  lata,  petiolo 
^-poll.,  teDuiter  coriacea,  in  sicco  nervosa,  glaberrima,  nitida,  subtiis  pallida,  p^n- 
cido-pnnctata.  Pedunculi  petiolum  eequautes,  basi  distiche  sqnamigeri,  deflexL  Se- 
pala  basi  ooslita,  fere  rotnndata,  obtosa,  in  sicoo  nervosa,  f  poll,  longa,  pnbcmla. 
Fetala  eaieriora  bipollicaria,  oblongo-Ianceolata,  longe  attennata,  basi  pamm  con- 
tracts, crasse  coriacea,  glabra ;  interiora  in  mitram  ^poll.  altam  coalite,  parce  stri- 
goBo-pubescentia.  Siamina  lineari-oblonga,  ultra  antheras  in  prooessnm  carnosnm 
acntum  prodacta.     Ovaria  strigoso-pilosa,  stylo  longe  subulate  terminate. 

VQry  near  0.  macrophylla.  Blame,  but  with  flowers  twice  as  large,  and  a  different 
style.  It  is,  however,  described  from  a  single  specimen,  and,  as  we  have  already 
said,  our  materials  are  not  sufficient  to  enable  us  to  ascertain  the  value  of  characten 
in  this  genus. 

7.  OROPHEAy  Blume. 

Bocagea,  Bl.  Fl.  Jav.  nan  St,  HU, 

Sepala  3.  Petala  6,  sest.  valvata ;  exteriora  ovalia,  interiora  ungui- 
culata,  laminis  in  mitram  cobserentibus.  Stamina  definita,  6-12,  toro 
vix  convexo  inserta,  carnosa,  ovalia,  dorso  antheram  bilocularem  geren- 
tia.  Ovaria  8-16,  oblonga  vel  obovata ;  ovula  in  sutura  yentrali  2-4. 
Stigma  sessile,  capitatum  vel  oblongum. — ^Arbores  vel  frutioes,  foliis 
parvis,  floribus  amllaribus  famculatis  vel  cymosis  mediocribm  veljparvis. 

This  genus,  which  was  originally  instituted  by  Blume  in  the  Bijdragen,  was  after- 
wards reduced  by  him  to  Boeagea,  St.  Hilaire.  M.  Alph.  De  CandoUe  and  Mr, 
Bennett  have,  however^  both  objected  to  this,  and  stated  their  conviction  that  there 
are  too  many  important  differences  between  the  two  genera  to  justify  their  union. 
The  long-dawed  inner  petab,  usually  more  delicate  in  teztmre  than  is  common  in  the 
Order,  distinguish  it  from  all  the  genera  except  Ifitrepiora,  from  which  it  may  at 
once  be  known  by  the  definite  stamens.  The  reduced  number  of  stamens  is  the  chief 
resemblance  between  Orophea  and  Bocagea^  which  have  no  close  agreement  in  habit 
or  inflorescence.  The  stamina  of  Orophea  are  in  structure  more  like  those  of  Sae- 
copetalea  than  the  more  ordinary  state  of  these  organs  in  Anonaeea ;  but  we  do  not 
place  sufficient  reUanee  upon  this  character  to  induce  ns  to  refer  the  genns  to  that 
section  of  the  Order,  because  the  minority  of  characters  appear  to  indicate  the  pro- 
priety of  associating  it  with  Milrepkorea.  In  this  group,  however,  it  certainly  forms 
the  transition  to  Saecopeialeay  standing  as  it  were  on  the  border  between  tiie  two 
tribes.  Bocagea,  with  small  inner  petals,  not  contracted  at  the  base,  appears  to  belong 
to  Saccopetalea,  The  species  of  Orophea  are  all  Asiatic,  and  are  confined  to  the 
most  tropical  provinces.  In  the  Western  Peninsula  they  do  not  occnr  north  of  Ma- 
labar. One  only  is  found  in  Ava,  but  several  inhabit  the  Malayan  Peninsula,  and  ex- 
tend thence  to  the  Malayan  Archipelago,  which  appears  to  possess  many  spedea. 

1.  O.  Hesnaeana  (H.f.  et  T.) ;  foliis  coriaceis  ovato-lanoeolatis  ob- 
tusis  glaberrimis,  pedunculis  abbreviatis  oppositifoliis  l-2-flori8,  ata- 
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imnibiis  12,  ovoriis  6-9  dense  strigosis  quadriovulatis. — Uvaria  Uey- 
neana,  WiaU.  GaL  6463  !  U.  lutes/  Wighiy  Cat,  No,  81  b  1  U.  lutea,  0, 
^,  ei  A,  Prod,  i.  8  {non  Roxb,  nee  Wall,  Cat,), 

ELA.B.  la  Zeylania,  Thwaitesl  in  montibus  Courtalam,  Wight! — 
(p. «,) 

JrhorhxixcniiA,  Samuli  gracQes,  coitice  dnereo  rngoso;  adalti  glabri;  jnniorcfl 
cmn  gemmis  tomento  fosco  pnbesoentes.  Folia  basi  rotandata,  apice  seepe  longe 
angnstata,  2-4  poll,  longa,  1-H  bita,  rigida,  utrinqne  glaberrima,  supra  lacida,  snb- 
tos  pallida,  nervis  obliquia,  venulia  (in  sicco)  creberrimis  reticolatis.  Peduneuli  vix 
k  poll,  longi,  tomentoanli ;  bractese  minutse,  distichsB,  alternse,  rotimdatn.  Sepaia 
rotandata,  eztns  paberola,  in  firactn  deddoa.  Fetala  exieriora  plana,  membranaoea, 
nerroaa,  4  poll,  longa,  cnneato-lanceolata,  apice  longe  acnminata,  utrinqne  pubemla, 
parallele  neryosa ;  inieriora  trapezoidea,  acnta,  nngae  fere  ^  poll,  longo,  eztns  parce, 
intns  dense  villoea.  Toru»  dense  strigosus.  Stamina  omnia  fertilia,  late  cuneata. 
Carpella  4-8,  stellatim  patentia,  pedicdlo  brevissimo  suffoltap,  ovoidea  vel  subglobosa, 
ntrinque  obtusa,  \  poll,  tonga,  fosco-  vel  cinereo-incana.     Semina  1-8. 

We  bave  already  referred  (nnder  Uvaria  Zeylamca,  L.)  to  the  mistake  into  which 
Wight  and  Amott  have  fallen  with  respect  to  the  synonymy  of  this  species.  The 
desGtiption  of  U.  lutea,  W.  et  A.,  being  partly  taken  from  the  present  plant  and 
partly  from  Rozbnrgh's  plate  and  description  of  the  tme  U,  lutea,  does  not  apply 
prediely  to  dther. 

2.  O*  uniflora  (H.f.  et  T.)  ;  foliis  ellipticis  obtuse  acuminatis  gla- 
bris,  pedunculis  axillaribus  abbreyiatis  unifloris  gracilibus,  stamiuibus 
12  biserialibus,  ovariis  6  late  ovalibus  biovulatis. 

Hab.  In  montibus  Travanc5or  prope  Courtalam,  Wight  / — (v,  a.) 

Hamuli  gradles,  mgolod,  oortioe  Insco,  glabri ;  partes  novellie  vix  pnbemlce.  Folia 
tenniter  coriacea,  elliptica  vd  oblongo-Ianceolata,  bad  acuta,  1  J-^2^  poll.  longa,  J-1 
lata,  x)etiolo  vix  lineam  longo.  Fedunculus  i-i  poll,  longus,  basi  squamulis  pluribus 
bracteatns,  supeme  nudus  vd  squamula  1  minutissima.  Sepaia  rotandata,  ciliata. 
Fetala  exteriora  2  lineas  longa,  rotundata,  membranacea,  glabrinscula;  inieriora  tra- 
pezoidea, obtnsa  vd  acutioscula,  ungue  petala  ext.  sequante.  StanUna  fere  rotan- 
data. Stigmata  lineari-oblonga,  stellatim  patentia,  ovariis  longiora.  Carpella  glo- 
bo6a»  atro-fusca,  {^abra,  semipoUicaria,  pedicdlo  lineam  longo  sufiulta. 

8.  O.  Zeylanica  (H.f.  et  T.) ;  foliis  ovali-oblongis  obtuse  acumi- 
natis, pedunculis  axillaribus  solitariis  vel  fasciculatis  l-4-flori3  fusco- 
pabesoentibus,  stamiuibus  6,  ovariis  circa  15  biovulatis. 

Hab.  In  Zeylania,  Thtoaites/  Ganara,  Stocks/ — (o.  «.) 

Ihttex  f  ramosisaimns ;  ramnlomm  cortice  griseo  rogoloso ;  partes  novdlse  ftisco- 
pnbesoentes.  Folia  tenniter  coriacea,  2-3^  poll,  longa,  1-1|  lata,  petiolo  ^  poll. 
kmfgo ;  jnniora  snbtus  pnberula  et  pilis  albidis  dliata,  demnm  glabrata.  Peduneuli 
longitumne  valde  varii,  gradles,  ssepins  ploriflori,  bracteis  minntis  ad  basin  pedicd- 
lomm.  i'^^^f  ^polL  diametro.  ^jio^  orbicnlaria,  tomentosa.  Petala  exteriora 
rotandata,  venosa,  pnbescentia,  margine  incana;  inieriora  trapezoidea,  apice  incras- 
sata,  glabra,  margine  pnbesoentia.  Ovaria  glabra,  obovata.  Stigma^  capitatom. 
Carpella  gbbosa,  baccata,  Isevia,  glabra,  diam.  i-poll.,  pedicdlo  vix  lineam  longo 
suiRilta. 

4.  O.  polyearpa  (Alph.  DC.  M^m.  39) ;  foliis  elliptico-lauceola- 
tis,  pedunculis  axillaribus  filiformibus  1-3-floris  glabris,  stamiuibus  6 
uniaerialibus  P,  ovariis  9-12  glabris.— ^aW.  Cat.  6431 1 

Hab.  In  Martabania  secus  ripas  fluminia  Saluen,  WaU,f'-(v.  s,) 
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Bamuli  griaei,  m  ^bcioeiites,  jnniores  ftuco-pnbewentea.  FoUa  plflmmqiie  laiige 
atteniiBta,  obtun,  ban  «cuU,  membranaoea,  glabeniina,  4-6  poll.  Ionga»  1|-H  ^^^ 
petiolo  Beaquilineam  longo.  PeduneuU  gnicillimi,  1-2  polL  longi.  Sepala  ovata 
acota,  dliata.  Pekda  ezteriora  rotiindata»  patentia,  ciliata;  itUeriora  daplo  mqon, 
margine  et  apioe  pabesoentia. 

We  have  not  had  an  opportunity  of  examining  a  flower,  and  haye  therefore  derired 
onr  deacripiion  of  the  perianth,  etc.,  firom  Alph.  De  Candolle.  The  flowers  appear 
to  be  very  smalL 

5.  O.  acuminata  (Alph.  DC.  M^m.  89) ;  foliis  oblongo-lanceoU- 
tis  ad  nervos  subtus  velutiiiis,  pedunculis  filiformibus  1-3-floris  pube- 
soentibus,  staminibus  6  uniserialibus  ?,  ovariis  6  dense  strigosis  bi-ovu- 
latis.— ^a^^.  Cat.  6432 1 

Hab.  In  Tenasserim  prope  Tavoy,  Wall  J — {p.  «.) 

Rawtuli  gradles,  rugolou,  nigri,  janiorea  dense  tomentoai.  Folia  plemrnqoe  longe 
attenuata,  membranaoea,  anpra  glabra,  aubtua  proaertim  aecua  coatam  puberula  Td 
velntina,  nerria  validia  obliquia,  Yeuulia  tranaveraia  panillelia  (at  in  Oxymiira)  oon* 
apicuia,  4-5  poll,  louga,  1-1^  lata,  petiolo  1-2  lineaa  longo.  PeduttcuH  baai  hrac- 
teia  pluribna  aabolatia  piloaia  maniti,  nltnpoUicarea.  Sepalu  minnta,  ovato-lanooo- 
Lata,  denae  piloaa.  Petaia  exttriora  minnta,  membranaoea,  ovalia,  pikaa ;  inieriorm 
longe  nnguicnlata,  iia  0.  Zeylanica  oonfoimia. 

6.  0«  ?  obliqua  (H.f.  et  T.) ;  foliis  oblongis  vel  lanoeolatis  acatis 
rigide  coriaceis  basi  ineequalibus  utrinque  glaberrimls,  floribus  termi* 
nalibus  1-3  fasciculatis,  carpellis  ovalibus. 

Hab.  In  Zeylania»  Gardner  I  prope  Galle,  Champion  I — (v.  «.) 

Arbor  ?  Bamuli  Isevea,  glaberrimi,  atro-foad.  Folia  brenaaime  pedioeUata,  ban 
iosequilatera,  nempe  nno  latere  rotnndata,  altero  acuta,  apioe  acuta  vel  acominata, 
4-^  poU.  longa,  li-2  lata,  petiolo  viz  liueam  longo,  anpra  ludda,  aubtns  pallida ; 
marginea  in  aioco  recnrvi.  Floret  minnti,  glabri,  breviaaime  pediccJlati.  (Ex.  ioone 
Champion,  atamina  6,  ovaria  8.)  Pedunculia  fiructna  incraaaatus,  clavatns.  CarpeUa 
diam.  -^-poU.,  atro-fdaca,  glabra,  Isevia.  Semina  2,  rotnndata,  anbcompreaaa ;  testa 
nitida,  bmnhea,  acrobiculata. 

Thia  ia  a  yeiy  remarkable  plant,  which,  without  a  knowledge  of  the  structure  of 
the  flowera,  we  are  induced  to  refer  to  Oropkea,  from  a  certain  general  reaemUance, 
eapedally  in  the  obliquity  of  the  leavea,  to  0.  laiifoUa,  Blume,  the  flower  of  which 
ia  alao  scarcely  known.  The  ahape  of  the  fruit  differa  too  much  to  permit  of  the  two 
being  considered  the  same  apeciea :  but  perhapa,  when  the  flowera  of  both  are  known, 
they  will  be  found  to  be  eongenoa,  and  to  M  deaerving  of  being  genericaUy  aepa- 
rated  from  Orophea,  Ifr.  Thwaitea'  No.  2612,  according  to  a  fragment  just  reoeiTed, 
ia  a  different  but  eloaely  allied  apeciea. 

8.  MITREPHORA,  Blume. 

IJyaria,  §  Mitrephorse,  BL  Fl,  Jav.  Anon. 

Sepala  3,  rotnndata.  Petaia  6,  sestivatione  biseriatim  valvata ;  or- 
teriora  ovata,  nenris  subconspicuis ;  interiora  basi  ungniculata,  lamina 
fornicata.  Torui  depresse  conicus,  subtruncatus,  medio  parum  excava- 
tus,  pilosus.  Stamina  numerosa,  oblongo-cuneata,  antheris  dorsalibus 
remote  bilocularibus,  connectivo  truncato-capitato.  Ovaria  oblonga, 
glabra.  Ovula  in  axi  biseriatia,  numerosa.  StyUu  oblongus,  intos  s^- 
catus. — Arbores  9ape  exeeUa,  foliis  coriaceis,  nenm  creSHs  paraUdU 
conspicuis. 
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Acting  on  the  suggestion  of  Alph.  De  CandoUe  and  Bennett,  this  very  natural 
group,  which  was  separated  hy  Blame  from  the  remainder  of  the  many-ovoled 
Uvaria  as  a  section,  is  now  constituted  a  distinct  genus.  It  is  closely  allied  in  floral 
characters  to  Orophea,  hut  the  indefinite  stamens  and  numerous  ovules  at  once  dis- 
tinguish it.  The  only  known  species  of  the  genus  besides  the  following  are  those 
described  by  Blame  from  Java. 

1.  M.  tomentosa  (H.f.  et  T.) ;  foliis  ovato-  vel  oblongo-lanqBo- 
Intis  subtus  fulvo-lomentosis,  pedunculis  oppositifoliis  abbreviatis  pau- 
cifloris,  carpeUis  subglobosis  dense  tomentosis  longe  pedicellatis«    • 

Hab.  In  prov.  Assam,  Jenkins  /  Masters  !  Simons  f ;  et  Chittagong ! 
— (».  *.) 

Jrbor,  BamuU  validi,  cortice  dnereo  rugoso,  punctis  depressis  conspersi,  pube- 
mli ;  juniores  cum  omnibus  partibus  novellis  fulvo-tomentosi.  Folia  obtusa,  acuta 
vd  acuminata,  basi  rotundata,  subcoriacea,  supeme  secus  costam  pilosa,  cteterum 
glabra,  nitida»  subtus  cum  petiolo  pilis  asperis  fulvis  tomentosa,  nenns  prominenti- 
bos,  obliquis,  parallelis,  versus  basin  folii  magis  approximatis,  8-6  poll,  tonga,  1^8 
lata,  pet.  vix  i-poll.  Pedunculi  tomentosi,  2-4-flori.  Braclea  late  rotundatce, 
amplexicaules,  crassse,  tomentosse,  deciduae.  Fedicelli  ^->^poll.,  supra  medium 
'bracteolati.  JlcUtastri  dense  fulvo-tomentosi.  Sepala  late  ovata,  acuta.  Peiala 
exteriora  ovata,  acuta,  fere  pollicaria,  intus  vix  pubescentia,  parallele  nervosa ;  inte- 
riora  late  unguiculata,  lamina  late  ovata.  Ovaria  glabra.  Torus  fructus  depresso- 
globosus,  tomentosus,  diam.  ^pull.  Carpel/a  10-20,  late  ovoidea  vel  subglobosa, 
pollicaria,  pedicello  l-l^-poU.  suffulta,  granuloso-tubercalata. 

2.  M.  obtosa  (Blume,  El.  Jav.  Anon.  82.  t.  10  et  14  C.  sub  Uva- 
ria) ;  foliis  ovatis  vel  oblongis  subtus  adpresse  pubescentibus,  pedun- 
culis oppositifoUis  vel  terminalibus  pollicaribus,  pedicellis  elongatis 
gradlibus,  carpeUis  oblongis  velutinis  longe  pedicellatis. — Uvaria  ob- 
tusa, £1,  Bijdr.  13  ;  ^all.  Cat.  6484  ! 

Hab.  In  Peninsula  Malayana  ad  Fenang,  Wall.! — {v.  s.) 
DiSTRiB.  Java. 

ArhoT  procera,  ramosissima.  Ramuli  divaricati,  rigidi,  cortice  rugoso,  ssepe  trans- 
verse  fisso,  nigricante,  adulti  glabri,  juniores  cum  omnibus  partibus  novellis fusco-tomen- 
tosi.  Folia  magnitudine  et  forma  valde  varia,  interdum  fore  rotundata  vel  eloiigato- 
oblonga,  obtusa  vel  acuta,  vel  breviter  et  obtuse  acuminata,  basi  rotundata,  2-5  poll, 
longa,  l-2i  lata,  petiolo  fusco-tomentoso  :|— ^-poll.,  rigide  coriacea,  supeme  uitida, 
prscter  costam  prsesertim  basin  versus  fulvo -pubesccntem  glabra,  subtus  pallidiora, 
▼enis  obliquis  prominulis.  Pedunculi  ferrugineo-tomentosi ;  bracteis  ploribus  (4-5) 
altemis  distichis  deciduis  lineam  longis.  Fedicelli  1-2-pollicares,  supra  medium 
bracteolam  couvexam  rotundatam  minuiam  gerentes.  Alabastri  globosi,  subtrigoni, 
dense  tomentosi.  Peiala  exteriora  ovalia,  -^-pollicaria,  extus  adpresse  velutina,  intus 
parce  pnbescentia,  parallele  nervosa,  flavescentia,  puq)ureo-striata ;  interiora  uugue 
filiform!,  lamina  ovali  obtusa  extus  pubcscente,  iutus  dense  tomentosa.  Torus  fructus 
incrassatus.  Carpel  la  7-15,  subcarnosa,  f -pollicaria,  utrinque  obtusa,  oblonga,  vel 
aeminibns  pluribus  abortivis  subglobosa,  pedicello  1-li  polL  longo  suffultis,  tomento 
brevi  fuscescente  velutina.     Semina  4-5. 

AU  the  specimens  we  have  seen  from  the  Malayan  Peninsula  are  in  flower  only, 
and  our  description  of  the  fruit  is  copied  from  Blume.  In  the  absence  of  fruit  the 
identification  is  somewhat  doubtful,  but  no  difference  can  be  detected  except  that 
they  are  larger-leaved  than  Blume's  figure  and  specimens,  and  we  learn  from  that 
author  that  the  leaves  are  exceedingly  variable  in  size.  Cuming's  No.  1135  is  a  very 
iiearly  allied  species,  but  distinguished  by  its  cai'pels  being  nearly  sessile,  and  covered 
with  lax  ferruginous  tomeulum. 

Q 
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Speeiei  dubia^Jloribus  xnx  notis, 

3.  M*?  ezcelsa  (H.f.  et  T.) ;  foliia  rigide  coriaoeis  obovato-oblongis 
abrupte  acuminatis  basi  cordatis  subtus  dense  Mvo-furfuraoeis,  cymis 
abbreviatis  axillaribus  2-3-floris,  bracteolis  rotandatis  imbricatisj  floii- 
bus  parvulis. — Uvaria  excelsa,  fTall,  Cat,  6477  1 

Hab.  In  penins.  Malay aua  ad  Penang,  TFaU,! — iv,  b.) 

Arbor  (et  Bcheda  Wallichiaua)  excelsa.  Hamuli  ragalosi,  corlioe  atro-foseo,  ja- 
niorea  paberali ;  jMuies  noTelle  stellato-tomentosfe.  Folia  sapra  nitida,  sub  lente 
minute  squamnlosa,  subiua  oblique  neirosa,  6-8  poll,  longa,  2'3|-  lata,  petiole  i- 
poll.  Cjfma  viz  i  poll,  longse,  tomentosse.  Florea  albi.  Alabaairi  globosi,  tIx  i- 
pollicares.  Sepala  orbicularia,  eztus  dense  folvo-Tillosa,  basi  subcohcerentia.  Fetala 
(quantum  ex  alabastro  juoiore  judicare  licet)  exieriora  crasse  ooriacea,  rotundata, 
acutiuscula,  intus  subcarinata,  utrinqoe  adpresse  tomentosa ;  inieriora  cest.  valvmta, 
ovata,  crassissiaie  ooriacea. 

The  specimens  of  this  pknt  distributed  by  Wallich  are  very  imperfect,  nor  are 
tiiose  in  the  Linnean  Society's  Herbarium  sufficiently  good  to  enable  its  genus  to  be 
determined  with  certainty.  It  would  perhaps  have  been  better  to  have  left  it  for  the 
present  in  Uvaria,  where  it  was  placed  by  Wallich ;  but  the  arborescent  habit  is  not 
oonsistent  with  that  genus,  and  the  petak  appear  to  be  decidedly  valvate. 

Tribus  III.  Anonea. 

Petala  sestivatione  valvata,  baud  unguiculata.  Stamina  indefinita. 
CarpeUa  in  fructum  multilocularem  coalita. 

The  cohesion  of  the  ovaries  and  car]>el8  at  once  distinguishes  this  tribe  from  all 
the  others.  In  floral  characters  it  approaches  Melodorum  and  Artabotryt,  some 
species  of  Rollinia  in  especial  bearing  much  resemblance  to  those  of  the  latter  genus. 
All  the  species  are  uniovulate,  and  the  whole  tribe  is  American,  except  a  few  species 
which  have  been  naturalized  in  the  Old  World.  Lobocarpus,  W.  et  A.  (Prod.  i.  7), 
which,  from  the  characters  assigned,  would  belong  to  this  tribe,  is  founded  on  imper- 
fect specimens  of  an  Enphorbiaceous  plant  closely  aUied  to  Bradleia,  in  which  the 
veiy  immature  fruit  is  terminated  by  a  thick,  erect  style,  slightly  lobed  at  the  apex. 

9.  ANONA9  L. 

Sepala  3,  minuta,  basi  coalita.  PetiUa  6,  sest.  biseriatim  valvata ; 
exteriora  carnosa,  triquetra,  basi  excavata,  vel  tota  concava.  Stamina 
indefinita ;  connectivo  ultra  antherarum  loculos  lineares  extrorsos  con- 
tiguos  in  processuro  ovalem  producto.  Torits  hemispha&ricus.  Ovaria 
uumerosa,  subcoalita,  stylo  oblongo  terminata.  Ovula  solitaria,  erecta. 
CarpeUa  numerosa,  in  fructum  multilocularem  carnosum  ovalem  vel 
rotunda tum  coalita.  Semina  in  loculis  solitaria,  erecta,  testa  laevi  ni- 
tida. — Arbores  vel  frutioes  Americani^  pedunculis  terminalibus  vel  oppo- 
sitifolm. 

This  is  a  very  extensive  genus,  which  contains  the  well-known  tropical  fruits,  the 
Custard  Apple,  Soursop,  Bullock's-heart,  etc.  All  the  species  are  natives  of  Soath 
America  or  the  West  Indies ;  but  as  two  are  extensively  cultivated  in  India,  and  are 
often  found  in  a  more  or  less  naturalized  state,  it  is  desirable  to  include  them  in  our 
Flora.  As  it  is  not  necessary  to  study  an  American  genus  for  the  sake  of  two  natu- 
ralized plants,  our  diagnoses  are  taken  from  Von  Martlus's  elaborate  monograpih. 
Both  species  belong  to  his  section  Atta.* 

*  Sect.  Atta. — Petala  interiora  minima,  squamseformia,  interdum  plane  defieicntia. 
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1.  A«  squamosa  (L.  Sp.  767);  foliis  membranaoeis,  junioribus 
pubesoentibus  subtus  glauds  oblongo-lanceoktis  acuminatis  acutis  vel 
obtusis  basi  acutiusculis,  pedimculis  unifloris  subsolitariis,  fmctu 
ovato-globoso  vel  oonioo,  areolis  convexo-prominentibus  viridi-flavis 
Tel  glaucescentibus.— Amj*.  FL  Ind.  ii.  657  ;  DO.  SysL  i.  472,  Frod. 
i.  85 ;  BL  FL  Jav.  Anon,  107.  t.  53  B  (fructui) ;  WaU,  Cat,  6490 ! ; 
^.  et  A,  Frod,  i.  7  ;  BoL  Mag.  t.  3095  ;  Martiua,  Fl,  Bras,  Anm.  14. 
t,  5./  1  (fructus).—Meed,  Mai,  m.  t,  29  ;  Rumph,  Ami,  i.  L  46. 

Hab.  la  hortis  ubique  culta  et  seepe  in  dumetis  subspontanea,  pne- 
sertim  in  provinciis  australioribus. 

DiSTRiB.  In  insulis  AntiUis  indigena ;  per  totum  orbem  tropicam 
cnlta. 

The  leaves  of  tbia  Bpedes  are  gmaller  than  those  of  the  next,  and  mote  frequently 
obtose  than  acute.    When  in  froit  the  two  are  readily  distinguished. 

2.  A«  reticulata  (L.  Sp.  757) ;  foliis  membranaceis  subtus  sca- 
briusculis  oblongis  aut  oblongo-lanceolatis  acuminatis  basique  acutius- 
culis,  pednnculis  lateraHbus  2-4  confertis,  fructu  cordato-ovato  obtuso 
cortioe  scabriusculo  crasso  fusco  vel  subrubello  leviter  pentagono-reti- 
culato,  areolis  plamusculis,  seminibus  nigricantibus. — Box6.  Fl,  Ind, 
iii.  657;  DC,  Syst.  i.  473,  Frod,  i.  85  ;  Bl,  Fl.  Jav,  Anon,  108  ;  JFaU, 
CM.  6489  \',W.et  A, Frod.  i.  7  ;  Bot,  Mag.  L  2911,  2912 ;  Marl,  Flor, 
Bras.  Anon,  15. — Bheed,  Mai,  iii.  t.  30,  31. 

Hab.  In  hortis  culta,  hinc  inde  subspontanea. 
DiSTBiB.  In  insulis  Antillis  indigena ;  per  totum  orbem  tropicum 
culta. 

Rheede,  Roxburgh,  Blume,  Wallich,  and  Wight  unite  in  bearing  testimony  that 
no  species  but  the  two  above  described  are  in  common  cultivation  in  India,  so  that 
A.  AnaHea,  L.,  whic)i  is  refeired  conjecturaOy  by  Brown  to  A.  muricata,  L.,  is 
rightly  considered  by  Martins  a  spurious  species,  made  by  mixing  the  characters  of 
A,  squamosa  and  retieulaia,  to  one  or  other  of  which  species  it  is  generally  refenred. 

Tribus  IV.  XYLOPHLfi. 

Fetala  sestivatione  valvata,  baud  unguiculata ;  interiora  difformia,  tri- 
quetra.     Stamina  indefinita.     CarpeUa  discreta,  iuterdum  definita. 

10.  MEItODORUMy  Dunal. 

Unona,  §  Mdodomm,  Dunal,  DC.    Uvaria,  §  Meh)dor8B,  Blume  {exel,  sp.),    Po- 
lyalthia,  §  Kentia,  Blume, 

Sepala  3,  parva,  basi  plus  minus  coalita.  Fetala  6,  sest.  biseriatim 
valvata ;  exteriora  convexa,  interiora  supeme  triquetra.  Stamina  in- 
definita, multiserialia,  connectivo  ultra  antherarum  loeulos  lineares 
extrorsos  contiguos  in  processum  ovalem  vel  obloiigum  carnosum  pro- 
ducto.  Torus  convexo-conicus.  Ovaria  numerosa,  oblonga,  secus  su- 
turam  ventralem  multi-  vel  pluri-ovulata,  rarius  biovulata.  Styli  ob- 
longi. — ^Frutices  plerumque  scandentes,  foliorum  nervis  subtus  conspicuis 
obUquis  rectis  vel  vix  incurvis  parallelis,  inflorescentia  terminali  vel  oppo- 
silifolia,  alabastris  triqueiris  tomentosis. 
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Hab.  Malaya  ad  Penangl  et  Singapnr  1— (o.  «.) 

FnUex  nnnentosat,  nmaliB  dense  ftihro-toiiieDloiia.  FoHa  SBpiiis  longe  ungmrtarti, 
Wi  rotandata,  A-8  poU.  longa,  1|— ^  lata^  petblo  {-poll.,  inierioni  in  qnovis  n- 
nmlo  minora  oUonga  obtnaa.  Fiorea  2^  in  laoemo  abbreviato  oongesti ;  bneteK  mi- 
natce,  decidos.  Pedicelli  -l-l-pollicaKs,  prope  basin  braeteolain  ovalem  semiam- 
plectentem  ^  poU.  loDgam  gerentea.  Sepala  ovata,  ^-^  poU.  longa,  fnlro-tomen- 
toaa,  obacore  neiroaa,  baai  oonnata.  Feiala  exteriora  l^lf^poUH,  e  ban  lata  ob- 
long:a,  obtnaa,  craase  ooriaoea ;  mteriora  vix  breriora,  ntrinque  incana,  bad  concara, 
glabrata,  snpeme  eloogato-triqaetra.  Sidunina  et  ovaria  pnonun,  aed  atyloa  glaber. 
CJarpeUa  (immatura)  15-20,  pedioello  asqailongo  aoffalta,  angnate  oblonga»  obtuse 
roatrata,  fiil?o-tomentoaa. 

4.  M.  manubriatiim  (H.f.  et  T.);  foliis  oblongis  vel  oblongo- 
lanceolatia  rigidis  supra  glaberrimis  lacidia  secus  costam  fulvo-pabe- 
scentibos  subtus  dense  fulvo-tomentosia,  floribos  subternis  fasciculatis 
mediocribus,  carpellis  longe  pedioellatis  oblique  ovalibus  obtosis  fulvo- 
tomentosia. — ^Uvaria  manubriata,  ifaU,  OtU.  6456 ! ;  Cmning^  JVb.2339! 

Hab.  In  Malaya  vulgaris  1 — (o.  «.) 

FnUex  acandena,  ramoaos,  foUosus.  Rammli  nigricantea  rd  grisei,  mgnloai, 
sparse  Terraoofli,  glabreaoentea ;  jnoiorea  com  omnibus  partibos  novdlis  dense  fulvo- 
tomentoai.  Folia  basi  rotandata  yd  sobcordata,  apice  acuta  yd  senaim  acuminata, 
8-5  poll,  longa,  1^-1  f  lata,  petiolo  i— (-poll.  Florgs  oppositifoUi  vel  ad  apices  ra- 
morum  fascicnlati.  Fedieelii  tomentoai,  ^-^poUicarea,  infra  medium  bracteolam 
oTatam  minntam  gerentea.  Alabtutri  denae  tomentoai.  Sepala  ovata,  aenta,  i- 
poll.  Feiala  exteriora  e  bad  ovali-obloaga  obtnaa,  extua  tomentosa,  intos  bad 
glabra,  supeme  incana ;  interiara  paullo  breviora,  ovato-lanoeolata,  anpra  medium 
triquetra,  extua  incana,  intns  g^bra,  granulosa.  Siamiua  dongata,  oonnectiyi  pro- 
ces3u  subgloboso.  Ovaria  dense  anreo-strigosa.  Stylus  oblongus,  pilosus.  Carpella 
immatura,  6-7,  ovali-oblonga,  obtusa,  obliqua,  intus  gibbosa,  dense  fnlvo-tomentosa; 
pedicelli  tomentod,  2-poUicares,  bed  dilatati,  toro  cocudunati  et  persistentes.  Senuna 
5-6. 

This  spedes  in  general  appearance  closdy  resembles  the  last,  but  it  is  smaller  in 
all  its  parts,  the  flowers  in  particolar  bang  yery  eondderably  less.  The  fnat  is  yoy 
peculiar,  and  unlike  that  of  any  other  species. 

5.  M.  Wallichii  (H.f.  et  T.);  foliis  anguste  oblongo-Ianoeolatis 
pleramque  longe  acuminatis  basi  rotundatis  distanter  neryosia  snpeme 
glaberrimis  subtus  pallidis  et  sub  lenie  praesertim  secus  costam  et  ve* 
nulas  pube  minutissima  adpresse  pubendis,  pedioellis  fasciculatis  pan- 
cis,  floribus  mediocribus,  carpellis  longe  pedioellatis. — ^Uvaria  bicolor, 
JTall.  Cat,  6466  !  non  Roxb, 

Hab.  In  montibus  Siihet !  et  Khasia  !  subtropids. — (9.  p.) 

'  Fruiex  alte  scandeus.  BmumU  oortice  dnereo  mgnloeo,  juniores  pabeaeentes ; 
partes  noyellse  aureo-serioese.  Folia  4-6  poll,  longa,  li-2  lata,  petiolo  i-poU.,  te- 
nuit«r  coriaoea.  Ifenn  ydde  obliqui,  quam  in  ceeteris  spedebus  remotiores.  Fe- 
dunculi  OppositifoUi,  breyiadmi ;  pedicelli  1-4,  ^poUiores,  tomentod,  bad  brae- 
teolis  oyatis  parvis  muniti.  Sepala  extus  tomentosa,  intus  glabra,  granulata.  Feiala 
ovnto-laoceolata,  f -poll. ;  exteriora  extus  fnlyo-tomentosa,  interiora  glafam.  .^>— ««^ 
et<7i'  iria  U.  verrucosi.  Carpella  immatura  dense  tomentoaa,  ovalia,  i-po]licaria»  pe- 
diccllis  ix)llicaribus  augulatis  tomeutosis  suffnlta,  toro  globoso  inddentia. 

Dr.  Wallich,  who  found  this  spedes  in  the  Calcutta  Botaqic  Garden,  and  also  re- 
ceived it  from  SUhet,  has  considered  it  to  be  IT.  hieolor  of  Roxb.;  and  it  is  probable 
that  both  spedes  may  haye  been  so  marked  in  the  Calcutta  garden,  and  perhaps 
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ooidbimded  by  Roxburgh.  This  is  the  more  hktly,  becaiue  thefts  are  two  emaU  frag- 
ments of  the  tnie  M.  bieohr  glued  on  the  same  sheet  with  M.  Wallichii  in  the 
Linn.  Soc.  Herb.,  and  seTcral  more  of  the  same  among  the  daplicates  of  that  collec- 
tion, though  that  pknt  does  not  ebewhere  oocnr  in  the  Wallichian  collection.  The 
only  tangible  part  of  Roxburgh's  description  is  the  globose  ft'oit,  and  that  is  only  ap- 
plicable to  the  species  called  by  us  M.  bieolor.  This  we  have  compared  with  an 
anthentic  specimen  firom  Roxburgh  in  the  British  Museum,  in  flower  and  fruit.  We 
only  know  the  fruit  of  the  present  species  by  a  single  specimen  collected  by  us  in 
Khasia.  It  is  not  nnUke  that  of  If.  perrucoium  in  shape,  but  less  wrinkled ;  bat  it  is 
&r  firom  ripe. 

6.  M.  Terracosum  (H.f.  et  T.) ;  foliis  oblongis  vel  lanceolatis 
crebre  nervosis  supra  nitidis  pube  minnta  pubemlis  secus  costam  sub- 
tomentosis  subtus  fulvo-pubescentibus  secus  nervos  sericeo-viUosis,  flo- 
ribus  fasdculatis  vel  subracemosis  pleruiuque  terminalibus,  alabastris 
latis  obtuse  triquetris,  carpellis  longe  pedicellatis  obliquis  rostratis 
valde  rugosis. 

Hab.  In  mont.  Khasia,  alt.  4-5000  ped. — (F\.  Jul.,  Fr.  Oct.)  (v.  p.) 

Frutex  alte  scandens,  ramosus,  dense  foHosus.  £amuH  grisei  yd  rufiescentes,  len- 
tioeDis  albidis  creberrimis  notati,  rugulosi,  pubemli,  demum  glabrescentes,  juniores 
com  omnibus  partibus  novellis  fulvo-tomentosi.  Fofia  3-5  poll,  longa,  li-2  lata, 
petiolo  poliicari,  basi  rotundata  yd  acutiuscula,  apice  obtusa  vel  acuta.  Flores  ad 
8|>ioes  ramulorum  1-5,  soUtarii,  iasdculati,  vel  racemulum  paudflorum  foliosum 
formantes,  floribos  inferioribus  onpoeitifoliis.  Pedicelli  fulvo-tomentod,  poUicares, 
baai  plnribracteati,  et  versus  medium  bracteolas  1-2  ovales  amplectentes  2-3  lineas 
longas  gerentes.  Alabattri  quam  in  cseteris  speciebns  breviores,  latiores,  dense  to- 
mentod.  Sepaia  i-poll.,  late  ovata,  costata,  in  fructu  subpersistentia.  Fetala  ex- 
teriara  late  ovata,  extus  dense  tomentosa,  intus  cinereo-incana,  medio  linea  vix  ele- 
vata  obsenre  carinata,  \-\  poll,  longa ;  iuteriora  pauUo  brevioni,  triangnlari-oblonga, 
iutns  concava,  glabrinscnia,  impresdonibus  staxninum  areolata,  supeme  longe  tri- 
quetra.  Froeettus  connectivi  magnns,  ovalis.  Ovaria  dense  ftuoo-pilosa.  Torus 
frnctns  globosns.  Carpelia  pulposa,  subglobosa,  vel  late  ovoidea,  bipollicaria,  ob- 
liqoB,  obtuse  mucronata,  irregnlariter  verrucoso-tuberculata,  tomentoeola,  suffnlta  pe- 
dicellis  1^3-pollicaribus  crassis  clavatia  longitudinditer  striatis.  Semina  biserialia, 
partitionibus  ceUuIods  separata,  {-l  poll,  longa,  oblonga,  compressa,  inegulariter 
transverse  rugosa^  margine  toto  annnlo  lato  prominente  tubercnlato  versus  hilum 
Uevigato  medio  secus  longitudinem  proftinde  sidcato  drcumdata. 

This  spedes  is  certainly  very  near  the  last,  but  it  differs,  we  think,  esaentidly  in 
the  leaves  being  much  more  tomentose  beneath,  with  more  numerous  transverse 
nerves,  and  espedally  by  the  very  broad  short  flowers.  We  are,  however,  unac- 
qoainted  with  the  fruit  of  M.  WaHichii,  except  in  a  very  young  state.  If  the  spedes 
be  distinct,  which  we  believe  them  to  be  from  their  general  aspect,  no  doubt  good 
characters  will  be  found  in  the  fruit. 

7.  M«  bieolor  (H.f.  et  T.) ;  foliis  oblongis  vel  oblongo-lanceolatis 
tenuiter  coriaceis  crebre  nervosis  supra  praeter  costam  fulvo-pubescen- 
tem  glabris  subtus  cum  petiolo  pilis  cinereis  vel  fulvis  longe  et  adpresse 
sericeis,  floribus  fasciculatis  extra-aziUaribus  majusculis,  carpellis  globo- 
sis  breviter  pedicellatis  tomentosis. — Uvaria  bieolor,  Eoxb,  Fl.  Ind.  ii. 
662  {nm  WaU.). 

Hab.  In  provinciis  Silhet !  et  Assam !  et  secus  basin  Himalayse  in 
montibus  infenoribus  Sikkim  I — (o.  v.) 

F^ruitx  scandens.    Bamuii  dongati,  foliosi,  cortice  cinereo,  mgulod,  pubesoentes. 
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juDioret,  at  ornnes  iwrtes  aOTeUs,  folTO-tomeatoa.  Folia  4-10  polL  bnga,  l)-8i 
lata,  petiolo  |— ^-poO.,  l»ai  obtusa,  apioe  obtusa  Yd  acaU  Td  longe  acuminata.  Pe- 
dicelli  1-8,  dense  tomentoai,  1-1^  poll,  longi,  basi  bnurteati  et  paollo  sopn  basin 
bracteola  parva  ovata  amplectente  niutiiti.  Floret  fere  pollicares,  laxe  lanaginoa. 
Sepala  ovata.  Petala  exteriora  ovato-laooeolata ;  inienora  paullo  breriora,  apiee 
breviter  triquetra,  utrinque  glabra,  granolata.  Stamina  et  ovaria  M.  verrueotL 
Carpella  diametro  pollicaria,  pedicdlo  cnaso,  -^-i-poU.  Semina  drca  8,  hiwerialia, 
partitionibtts  celinlosis  separata,  atro-fiiaca,  nitida,  l»via,  immargiData. 

This  is  evidently  tbe  most  common  spedes  thronghont  the  moontainons  eoontriei 
north  and  east  of  Bengal,  as  we  hare  before  ns  specimens  from  all  the  collectors  who 
have  visited  these  countries.  We  found  it  abundantly  in  the  wooded  districts  of 
Silhet  and  Cachar ;  but,  as  we  did  not  meet  with  it  in  the  Khasia  hills,  except  at  the 
very  base,  it  is  probably  confined  to  the  lowest  levels,  while  the  two  last  species  occur 
at  considerable  elevations.  The  present  species  is,  as  we  have  mentioned  under  M. 
Wallichiiy  the  same  with  a  specimen  from  Roxburgh  in  the  British  Museum,  and,  as 
it  has  globose  fruit,  there  can  be  no  reasonable  doubt  that  it  is  that  described  in  the 
Flora  Indica.  It  varies  more  than  moat  spedes  in  the  shape  and  size  of  the  leaves; 
in  one  specimen  in  fruit  they  are  only  from,  two  to  three  inches  long. 

8.  M«  folgens  (H.f.  et  T.) ;  foliis  ovato-  vel  oblongo-lanceolatu 
basi  rotimdatis  apice  in  acumen  longe  attenuatum  pioductis  rigide  oo- 
riaoeis  supra  paroe  puberulis  subtas  cum  petiolo  pube  brevissima  mol- 
liter  fusco-seric^is,  floribus  parvis  tomentosis  axillaribus  vel  ramulos 
terminantibus  subracemosis. — Uvaria  fulgeos,  Wall.  Cat.  6482  !  My- 
ristica  Finlaysoniana,  WaU.  Cat.  6793  I 

Hab.  In  peninsula  Malayana:  ad  Malacca,  Chiffithl  et  Singapur, 
JFall.  /—{v.  9.) 
DiSTRiB.  Ins.  Phiiippin.  {Cuming^  2840  !) 

Frutex  verosimiliter  scandens.  Bamuli  graciles,  flexuod,  Isvigati,  juniores  pube 
brevissima  dnerea  vd  flavesoente  incani.  Folia  3-4  poll,  longa,  li-1^  lata,  petido 
|.^.poll.,  supra  pilis  rigidis  adpressis  paucis  demum  evanidis  vd  secus  costaxn  tan- 
turn  superstitibus  pnberula.  Floret  plerumque  versus  apices  ramulorum  oongesti, 
stepe  foliis  ramuli  plerisque  abortivis  vd  deciduis  racemos  4-5-floros  simnlantes. 
PeeUeelli  i-^pollicares,  tomentosi,  bracteis  lineari-subulatis  suffolti,  bracteolis  S-^ 
squamaeformibtts  rotundatis  muniti.  Sepala  rotundata,  extus  tomentosa,  intns  gls- 
bra,  acutiuscula,  basi  codita.  Petala  exteriora  ovata,  crassa,  semipoUicaria,  extns 
aureo-sericea,  intus  cinereo-incana,  macula  basilari  ovali  glabra  (atro-purpurea) ;  u- 
teriora  fere  dimidio  breviora,  oblonga,  acutiuscula,  granulata,  glabra,  dorso  oonvexs, 
intus  concava,  apice  tantum  triquctra.     Stamina  et  ovaria  sequentis. 

The  specimens  in  the  Wallichian  herbarium,  under  the  number  quoted  above,  sre 
in  a  very  imperfect  state,  and  the  leaves  appear  to  bdong  to  severd  very  distinct  spe- 
cies.    A  portion  of  them,  however,  certainly  bdong  to  this. 

9.  M.  Griffithii  (H.f.  et  T.);  foliis  anguste  oblongis  basi  rotun- 
datis apice  obtusiusculis  emarginatis  rigide  coriaceis  supra  prseter 
costam  pubescentem  giabris  subtus  cum  petiolis  rufo-pubescentibus, 
pedunculis  oppositifoliis  vel  in  ramulo  brevi  axillari  unifoliato  sub- 
terminalibus  brevissimis,  pedicellis  fasciculatis,  floribus  parvis. 

Hab.  In  prov.  Tenasserim  ad  Mergui,  OHJilU,  790 ! — (v.  «.) 

Frutex  dte  scandens.  Hamuli  nigricantes,  rugulosi,  puberuli,  lenticdlis  flavins 
puuctati,  juniores  cum  omnibus  partibus  novellis  rufo-tomeutosi.  Folia  S-5  i)oll. 
longa,  li-lf  lata,  petiolo  |-poll.  Pedunculi  abbreviati,  s«epe  vix  lineam  longl 
Pedicelli  2-5  vd  plures,  \-\  pollicem  longi,  tomentosi,  basi  bractea  squamn'ronoi 
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soifialti,  medio  bneteola  amplectente  mnnita.  Sepala  ovalia,  obtnsa,  tomentosa. 
Petaia  exteriora  oblonga,  obtusa,  extos  tomentosa,  intos  sabglabra ;  interiora  i  bre- 
fiora,  glabra,  granulosa,  dorso  prope  apicem  tomentosa,  acuta,  apice  triquetra.  Sta- 
mina processn  connectiiri  elongato  late  ovato  terminata.  Ovaria  dense  aareo-stri- 
gosa.     Frudua  ignotos. 

We  have  seen  only  two  specimens  of  this  species,  one  in  the  Hookerian  Herbarium, 
the  other  in  that  of  Dr.  Wight.  The  short  axillary  branches,  bearing  at  their  apex 
one  leaf  with  a  c^q  of  flowers  and  a  terminal  bud,  are  apparently  peculiar  to  this 
species.  The  upper  cymes  are  sessile  and  leaf-opposed.  It  should  be  compared  with 
Uveuria  tpharocarpa,  Blome,  with  which  it  may  be  identical. 

10.  M.  polyantlram  (H.f.  et  T.) ;  foliis  lanceolatis  vel  oblongis 
basi  acutis  et  in  petiolum  subdecurrentibus  apice  acutis  vel  acuminatis 
rigide  coriaceis  supra  prseter  costam  pubescentem  glabris  subtus  pal- 
lidis  pube  moUi  brevissima  ope  lentis  tantam  conspicua  incanis,  floribus 
panris  in  cymas  oppositifolias  congestis. — Uvaria  polyantha,  TTall.  Cat, 
6467! 

Hab.  Assam  et  Khasia,  Griffith!  Silhet,  Wall.! — (r.  *.) 

Pruiex  Terosimiliter  scandens.  Eamuli  flexuosi,  .glabri,  cortice  nigricante,  rugii> 
loeo,  lenticellis  albis  consperso ;  gemmse  fiisco-pubescentes.  Folia  forma  et  magni- 
tudiJae  admodnm  varia,  late  lauceolata  vel  oblongo-lanceolata  vel  lineari-oblonga,  alia 
3-4  poll,  longa,  1^-1^  lata,  aUa  6-8  poll,  longa,  2-3  lata.  Fetioli  glabri,  supra^ 
profunde  sulcati.  Ciftna  numerosse,  oppositifoliee.  FeduncuR  tomentosi,  abbre- 
Tiati,  1-2  lineas  longi,  interdum  vix  ulli.  Fiores  3-7.  Fedicelli  brevissimi,  basi 
bracteia  oblongis  minutis  suffulti,  medio  unibracteolati.  Sepala  ovato-rotundata, 
obtuaiuscnla.  Petala  exteriora  ovalia,  i  poll,  longa,  extns  tomentosa,  intus  mar- 
gine  et  sub  apice  puberula ;  interiora  conformia,  fere  dimidio  miuora,  crassa,  extus 
incana,  iutus  glabra  et  scrobiculata,  apice  breviter  triquetra.  Stamina  connectivi  pro- 
coneato-oblongo  apiculata.     Ovaria  strigosa.    Fructtit  ignotus. 


11.  M.  ntfinerre  (H.f.  et  T.) ;  foliis  oblongis  basi  rotundatis 
apice  acutis  vel  obtusis  utrinque  glaberrimis  subtus  pallid  is,  floribus  op- 
positifoliis  fasciculatis. 

Hab.  In  provincia  Silhet ! — (r.  v.) 

Fhiiex  alte  scandens,  trunco  diametro  8-4-pollicari ;  cortice  nigerrimo,  ruguloso, 
ramulorum  Isevi  glabro.  Gemma  aureo-pubescentes.  Folia  6-10  poll,  longa,  2^-4 
lata,  petiolo  f-pollicari,  cylindrico,  vix  sulcato,  tenoiter  coriacea,  costa  n^rvisque 
paraUelis,  subtus  in  sicco  rufesoentibiui.  Fasciculi  florum  sessiles  vel  brevissime  pe- 
donculati,  2-7-flori.  Fedicelli  (forsan  nondum  plene  evoluti)  i-poUicares,  aureo- 
aericei,  infra  medium  bracteok  minuta  squameeformi.  Alabaatri  minuti,  vix  lineam 
longi,  triquetri,  sericei.  Sepala  basi  coalita,  extus  pubescentia.  Stamina  processu 
oonnectivi  o^ali  apiculata.     Ovaria  multiovulata.     Tortu  convexo-conicus. 

This  is  a  very  distinct  species  from  any  with  which  we  are  acquainted,  but  unfor- 
tunately all  our  specimens  have  only  very  young  buds.  It  vtiU  however  be  readily 
recognized  by  the  large  size  of  the  leaves,  and  probably  by  its  small  flowers ;  but  from 
the  peculiar  mode  of  development  of  the  flowers  in  this  Order,  it  is  by  no  means  easy 
to  satisfy  oneself  how  nearly  they  have  attained  their  full  size.  We  found  it  in  dense 
forests  on  the  banVs  of  the  Soorma  river,  between  Silhet  and  Cachar,  in  Nov.  1850. 

12.  M.  prismatieiim  (H.f.  et  T.);  foliis  ovalibus  vel  oblongis 
ntrinque  rotundatis  apice  in  acumen  breve  gracile  subito  productis 
rigide  coriaceis  utrinque  glaberrimis  supra  lucidis  subtus  pallidis  (in 
sicco  rufescentibus),  floribus  magnis  axillaribus  solitariis  breviter  pe- 
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dunculatis,  alabastris  elongato-triquetris,  caipellis  glabris  OToidds. — 
Uvaria  prismatica,  fFall.  Cat.  6455  1 

Hab.  In  Malaya  ad  Penang,  Wiall. !  Malacca,  Cuming,  2344 !  Sin- 
gapur.  Wall.! — (t?.  «.) 

PnUes  scandens,  nunis  Talidis  rugosis  nigricantibns.  MawtuH  glabri;  partes  no* 
reUie  M70-paberQlie.  F^ia  5-9  poll,  longa,  2^-4  poll,  lata,  petiolo  f-poUicari ; 
iDferion  in  ramulo  sfcpe  abbreyiata,  2^  poll,  tantiim  loDga.  FeduneuU  petiolo  panOo 
breviores,  yalidi,  infra  medium  bractds  pluiibns  sqnamsformibos  dto  decidms  tec^ 
snpeme  nudi.  Sepala  in  cyathum  late  campanulatnm  obecnre  trilobum  demum 
explanatnm  vix  \  poll,  diametro  coalita,  eitoa  tomentosnla,  in  fincta  peraistcntia. 
Petala  exteriora  elongato-sabolata,  eztas  fnlvo-incana,  intos  cinerea,  baa  concavm, 
soperne  plana  triquetra,  ultra  poUioes  2  longa  \  inieriora  \-\  poll,  longa,  ovata,  aeata, 
viz  pnberula,  intus  ooncava,  apioe  tantum  triquetra.  Stamina  elongato-lineazia»  con- 
nectivi  prooessa  brevi  ex  ovali  subgloboso  apicnlata.  Ovaria  strigosa,  moltiovulata. 
Carpella  (in  specimine  uno  visa)  4-5,  sesquipollicaria,  ovoidea,  ntrinqoe  obtasa, 
glabra,  granulosa,  nigrioantia,  antice  costata,  coata  snpeme  evidentiore.  SnUna 
biflerialia,  aeptis  ceUulosia  separata,  compressa,  Isevia,  colore  helvolo,  hilo  termina]] 
maximo. 

This  fine  species  deviates  somewhat  firom  the  ordinary  form  of  the  genos,  in  the 
less  divided  calyx,  the  elongated  flower,  and  the  great  excess  of  size  of  the  enter 
petals.  The  staminal  process,  too,  is  shorter  than  it  generally  is  in  the  genus,  bnt 
still  sufficiently  distinct,  and  in  aU  other  characters  it  quite  agrees  with  the  other 
species. 

Sect.  2.  Kentia,  Bl.  in  Fl.  Java,  Anon.p,  71.  (Polyalihise  seeiio.) 
— Petala  exteriora  marginibus  Talde  incrassatis  latissimis,  in- 
fra medium  tantum  excavata.  Ovaria  glabra,  peUucido-glandu- 
losa.     Ovula  numerosa  vel  definita.     Semina  scrobiculata. 

13.  M.  elegaas  (H.f.  et  T.);  foliis  oblongo-lanceolatis  in  acnmen 
gracile  obtuaum  angustatis  mucronatis  basi  plenimque  rotundatis  rigide 
coriaceis  subtus  adpresse  fulvo-pubescentibaa,  peduncuHs  axiUariboa 
solitariis  petiolum  paullo  superantibus,  floribus  parvis,  carpellis  pairis 
subglobosis  glabris  pedicello  aequilongo  suffultis. — ^Uvaria  elegans.  Wall, 
Cat  6474  A  !  {non  B). 

Hab.  Malaya  ad  Penang,  Wall./ — (v.  8.) 

Fruiex  scandens,  ramosiasimus.  RanuUi  graciles,  fleznosi,  mgolosi,  nigricantc^ 
punctis  callosis  flavidis  conspersi,  glabri  (juniores  pnbenili) ;  gemmse  fnsco-sences. 
Folia  longinscule  petiolata,  8-4  poll,  longa,  1-1^  lata,  petiolo  ^poll.,  snbtns  pallida, 
in  sicco  flavesoentia,  supra  pube  rara  sparsa  sub  lente  tantum  conspiciia  tecta.  Fe- 
dunculi  graciles,  puberuli,  bracteolis  2-3  minutis  squameeformibua  prope  basin  mn- 
uiti.  Alabastri  ovato-triquetri,  fusco>sericei.  Sepaia  minuta,  ovata,  basi  eohmieB- 
tia,  in  fructu  persistentia.  Fetala  exteriora  4-pollicaria,  ovata,  obtcoa,  extvs  fialvo- 
sericea,  intus  cinereo-incana,  basi  excavata,  rubra,  Unea  longitudinal!  elevata  notata, 
marginibus  supeme  latis  planis ;  inieriora  plus  quam  dimidio  minora,  ovat^  cnsaa, 
extns  convexo-carinata,  incana,  intns  basi  profunde  concava,  circa  maiginem  sop»> 
riorem  excavationis  longe  pilosa,  supeme  triquetra,  a  medio  ad  apicem  iacana.  sUa^ 
mina  processu  connectivi  brevi  crasso  ovali  apicnlata.  Ovaria  glabra,  oUonga,  pd- 
lucide  glanduloaa,  stylo  oblongo  brevi.  Otmla  in  axi  8-10,  biserialia,  in  pnlpo  m- 
dulantia.  Carpella  ^  poll,  longa,  late  ovoidea,  granulosa.  Semina  2^6,  compressa, 
obovata,  atro-fusca,  nidda,  biserialia,  septis  cellulosis  separata,  scrobiculata. 

This  elegant  little  species  resembles  so  closely  in  general  appearance  If.  KmtU 
{Polvalthia  Kentii,  BL),  that  we  had  without  hesitation  referred  it  to  that  species, 
till  the  examination  of  the  flower  showed  remarkable  differences.    The  petals  are  dif- 
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ferent  in  shape,  and  the  ovules  are  nndonbtedly  nomerous,  and  not,  as  in  if .  Kentii, 
reduced  to  two.  Blnme  describes  P.  Kentii  as  a  tree ;  but  his  own  specimens,  we 
think,  indicate  that  it  is,  like  the  present  plant,  a  climber. 

14.  M*  pisocarpnin  (H.f.  et  T.) ;  foliis  ellipticis  vel  ovalibus  basi 
rotundatis  vel  acutiusculis  apice  angustatis  obtusis  seepius  emarginatis 
rigide  coriaceis  supra  glabris  subtus  pallidis  pube  ndnutissima  incanis, 
floribus  axillaribus  soUtariis,  alabastris  triquetro-subglobosis,  carpeUis 
pisiformibus. 

Hab.  Id  sylvis  prope  Malacca,  CMffith  I — (v.  «.) 

IhUejf  verosimiliter  scandens,  ramosissimns.  RamuH  foliosi,  nigricantes,  viz  m- 
gnloai,  glabri,  juniores  incauo-pubemli ;  gemmse  aoreo-sericefe.  Folia  \\-%  poll, 
longa,  li-lf  lata,  pet.  -^-polt.,  in  sicco  creberrime  reticulata,  nervis  parallelis  leviter 
areuatis  inconspicois.  Peduneuli  i-^-poUicares,  basi  articolati,  bracteis  2  minatis 
sqaamaeformibns  dedduis  muniti.  8ep€Ua  ovalia,  basi  coalita,  ooriacea,  granulosa, 
glabra,  in  fiructu  persiatentia.  Petala  exteriara  late  ovalia,  fere  rotun£tta,  eztus 
Bureo-sericea,  intus  cinereo-incana,  macola  basilar!  (ex  sicco  atro-porpurea)  glabra, 
ovata ;  interiora  dimidio  breviora,  anguste  oblonga,  dorso  sericea,  carinato-conveza, 
intus  basi  ezcavata,  glabra,  supra  medium  triquetra.  Stamina  connectivi  processu 
snbgloboso  camoso  terminata.  Ovaria  oblonga,  otoIIb  in  axi  2  saperpositis.  I^yli 
oblongi,  ovarium  fere  aequantes.  Carpella  toro  capitato  glabro  umbdlatim  inserta, 
4-8  vel  plora,  ovalia  vel  globosa,  2-3  lineas  longa,  pedicello  sqailongo,  glabra, 
granulosa.  Semina  1-2,  superposita,  plano-convexa,  rotmidata,  regulariter  foveolata, 
atro-fusca,  margioe  rhaphe  lata  percursa. 

This  species  is  very  closely  allied  to  Jf.  Kentii,  Blame,  but  the  broader  emarginate 
leaves  and  the  smaller  flowers  sufficiently  distinguish  it.  The  terminal  process  of 
the  stamens,  too,  is  different. 

11.  HABZEI.ZA,  Alph.  DC. 

Sepala  3,  acuta,  basi  counata.  Petala  6,  biserialia,  sestivatione  val- 
yata,  e  basi  iuflata  intus  ooncava,  elongato-Unearia,  apice  triquetra ;  in- 
teriora paullo  minora.  Torus  planus.  Stamina  linearia,  connective 
ultra  antheras  dorsales  biloculares  in  processum  oblongum  producto. 
Ovaria  indefinita,  oblonga,  in  conum  conniventia,  dense  strigosa,  mul- 
tioYulata,  stylo  squilongo  subulato  recto  terminata.  Carpella  elongata, 
cyliudrica,  numerosa.  Semina  oblonga,  non  oompressa,  septis  cellu- 
losis  separata. — Arbores,  foliis  coriaceis,  nervis  obliquis  parallelis  /al- 
caHs  tubtus  prominuUs,  floribus  axillaribus  elongatis  triquetris. 

This  genus  was  instituted  by  M.  Alph.  De  Candolle  for  the  reception  of  the 
Unona  ^hiopica  of  authors,  which,  however,  as  we  learn  from  Richard  (Fl.  Cubee), 
has  the  hollowed  torus  of  Xylopia,  and  is  therefore  perhaps  more  properly  refer- 
able to  that  genus.  Our  materials  do  not  enable  us  to  determine  this  point ;  but 
the  two  species  described  below  present  all  the  characters  assigned  by  De  Can- 
dolle to  Habtelioy  and  one  of  them  has  a  fruit  very  like  the  Guinea  pepper  of 
commerce.  They  much  resemble  Habzelia  ^thiopica  of  Alph.  De  Candolle  in 
general  appearance,  so  far  as  we  can  judge  from  a  very  imperfect  specimen  of  that 
species,  and  recede  considerably  from  the  minority  of  the  species  of  Xylopia.  The 
stamens  of  our  Indian  species  are  remarkable  for  the  curious  structure  of  the  anther- 
oella,  which  are  haiiy,  and  divided  by  a  series  of  transverse  partitions,  which  give 
them  an  appearance  of  being  jointed. 

1.  H.  fermginea  (H.f.  et  T.);  foliis  lineari-oblongis  acutis  basi 
rotundatis  subtus  fusco-pubescentibus,  floribus  axillaribus  solitariis. 
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Hab.  In  penins.  Malayana  ad  Malacca,  Gr^kf — (v.  «.) 

Arbor.  Bamuli  vix  ragulosi,  cortioe  fusco,  pabesoentes,  demum  glabnti,  jmiioRi 
cam  omnibas  partibos  novellii  dense  femigioeo>tomentosL  Folia  5-7  poll,  longs, 
1^2  lata,  petiolo  vix  2  lineas  longo,  ooriaoea»  rigida,  sapra  glabra,  luada,  mbtas 
pallida,  fnsca,  petiolis  nexrisqae  tomentoais.  Peduneuii  ^  poll,  longi,  prope  basin 
aqnamulis  minutis  bracteolati,  tomentoai.  Sepala  ovata.  Petala  l-lt-poUicaria, 
Mvo-tomentosa.  Ocaria  denaeferragineo-Btrigosa.  Carpella  2  poll,  longa^  Isvia, 
glabra.     Semina  oblonga,  testa  spongiosa,  oniserialia. 

We  hxve  only  seen  two  or  three  detached  carpels,  and  have  not  been  able  to  find 
any  arillos. 

2.  IZ,  ozyaatlia  (H.f.  et  T.)  ;  foliis  ovalibna  vel  oblongis  abnipte 
acuminatis  utrinque  glaberrimis,  floribus  axillanbus  fasdculatis. — ^Uva- 
ria  oxyantha,  JFall.  Cat.  6478  1 

Hab.  In  penins.  Malayana  ad  Singapnr,  Wall./ — (o.  «.  in  Herb. 

Linn.  Soc.) 

Arbor.  Samuli  valid!,  mgosi,  cortioe  fiuco,  gUbri,  juniores  pnbemli.  Folia  7-8 
poll,  longa,  2^34  lata,  pet.  i-poll.,  ooriacea,  sapra  nitida,  sabtua  glauca.  Fedun- 
cu/i  petit ilum  paiulo  snperantes,  adprease  pubernli.  Sepala  conoata,  late  ovata,  de- 
mum  revoluta,  dorso  paberula.  Feiala  griseo-pabemla,  1^1^  poll.  longa,  siodtate 
dorso  costata.     Slamina  et  ovaria  prions. 


12. 


L. 


Ccelocline,  Alph.  DC.  Mem.     Patonia,  WiffM,  HI.  i.  18. 

Sepala  3,  basi  (saepe  alte)  connata.  Petala  6,  sestivatione  biseriatim 
valvata,  elongata,  subsequilonga,  crasse  coriacea;  exteriora  concara, 
marginibus  planis ;  interiora  basi  tan  turn  excavata,  supeme  triquetra. 
Torus  coniciis,  interne  excavatus  et  07aria  inclndens,  exteme  stamiaa 
gerens.  Stamina  indefinita,  oblonga,  antheranim  loculis  dorsalibus  re- 
motis,  connectivo  tnincato  capitato.  Ovaria  definita,  1-5,  sehcea,  in- 
tra torum  abscondita,  oblonga  vel  ovalia,  sty] is  elongatis  exsertis  in 
conum  conniventibus  apice  clavatis.  Ovula  2-6,  secus  suturam  ventra- 
lem  horizontalia. — Arbores /or«fl»  humUeSy/olioaa,  raraosa,  foliis  corie- 
ceis  lucidis,  floribus  axillaribw  9olitariis  vel  fasdculatis,  alabastris  hn^ia 
triquetris. 

The  genus  Xylopia  was  originally  founded  by  Linnseus,  but  its  characters  were  re- 
modelled by  St.  Hilaire,  who  first  established  it  firmly,  as  we  now  recognize  it,  distin- 
guishing it  by  the  shape  of  the  petals,  the  position  of  the  ovules,  the  peculiar  hd- 
low  torus,  and  the  dehiscence  of  the  fruit.     Von  Martius  distinguishes  it  by  the  same 
characters,  while  A.  Richard,  in  the  '  Fl.  Cubec,'  depending  principally  on  the  tons, 
omits  all  mention  of  the  dehiscence  of  the  fruit,  and  unites  with  it  Alph.  De  Candolle's 
Ccelocline  and  Habzelia.    The  latter  genus  we  have  already  alluded  to.     Ooeloclim, 
which  has  the  same  torus  and  ovary  as  Xylopia,  appears  distinguished  by  less  im- 
portant characters,  as  the  dehiscence  of  the  fhiit  sometimes  seems  to  occur  at  a  veiy 
late  period,  and  the  presence  of  arillus  is  perhaju  of  no  great  moment  in  the  Order. 
Of  the  Indian  species  described  below,  the  only  one  which  is  known  in  finiit  has  the 
arillus  of  Xylopia ;  we  are  therefore  disposed  for  the  present  to  follow  A.  Richard  in 
retaining  that  genus  entire,  as  all  the  species  are  very  similar  in  habit,  and  the  flowos 
of  the  Asiatic  ones  are  in  no  way  distinguishable  from  those  of  the  American  ones. 
If  the  fruit  of  auy  of  the  Indian  plants  described  below  be  found  to  differ  from  tbt 
of  the  typical  species  of  the  genus,  the  difference  will  in  all  probability  be  regarded 
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S8  of  no  more  tlum  seetional  mine.  Zyhpia  is  rery  doeely  aUied  to  Meiodorum,  but 
18  readily  known  by  the  erect  habit,  tiie  peculiar  toms,  and  the  tmncate  stamena. 
Its  petals  only  differ  by  being  more  elongated.  Jnona,  which  ia  also  like  it  in 
flower,  is  distingniahable  by  a  multitude  of  characters.  Many  of  the  species,  on  a 
casual  inspection,  so  much  resemble  the  genus  Diospyros,  that  the  two  genera  are 
often  intermiied  in  herbaria. 

XyUmia  is  widely  distributed  throughout  tropical  regions,  for,  though  probably 
most  abundant  in  America,  a  number  of  species  are  known  from  West  Africa,  and 
A,  Richard  mentions  one  as  a  native  of  Mauritius.  Blume  describes  none  from  any 
part  of  the  Malayan  Archipelago,  nor  have  we  seen  any  among  the  collections  of 
Coming.  At  present  therefore  it  would  appear  that  in  India  they  are  confined  to 
Ceylon  and  the  Malayan  Peninsula. 

1.  X.  Malajrana  (H.f.  et  T.) ;  foliis  oblongis  basi  aciitis  obtase 
acaminatis  glaberrimis,  inflorescentia  axillari  siibtrifiora,  pedioellis  me- 
dio unibracteatis,  ovariis  5-7. 

Hab.  Malacca,  Griff,! — {v.  «.) 

Arbor,  Santuii  gracUes,  glabri,  cortice  fnsco  ruguloso,  jnniores  viz  puberuli. 
Fofia  3-5  poll,  longa,  1^2  lata,  petiole  -|-poll.,  eoriacea,  firma,  laxe  reticulato-ve- 
nosa,  areolis  magnis,  supra  ludda,  subtus  (in  sicoo)  brunnea.  Pedunculi  vix  lineam 
longi,  subtriflori,  pubes(^tes ;  pedicelli  vix  longiores.  AUibastri  strigosi,  pubescentes, 
Tix  semipollicares,  argute  triquetri.  Sepala  nu^uscula,  acuta.  Petala  ext.  summo 
apice  tantum  triquetra.     Ovaria  dense  et  longe  albo-pilosa.     Ovula  2. 

2.  X.  parvifolia  (H.f.  et  T.) ;  foliis  oblongo-lanceolatis  acumina- 
tis  basi  acatis  utrinque  glabris,  inflorescentia  axHlari  3-5 -flora,  pedicel- 
lis  bracteolis  pluribus  rotaudatis  imbricatis  tectis,  ovariis  5. — Patonia 
parvifolia,  Wt^ht,  III.  19! 

Hab.  In  Zeylania,  Walker  ! — (t7.  a.) 

Arbor  vel  frutex  floribundus.  Bamuli  fulvo-pubescentes,  demum  glabrati,  fusci, 
albo-pnnctati.  Folia  2-3  poll,  longa,  f-l^  lata,  petiole  i-poll.,  crasse  eoriacea, 
▼enulis  creberrimis  reticnlatis  notata,  supra  nitida,  subtus  pallida.  Fasciculi  florum 
Bubsessiles ;  pedicelli  brevissimi ;  bracteola  suprema  calyci  adpressa,  rotunda  yd  re- 
niformis.  Alabastri  \  poll,  longi,  fusco-aericei.  Sepala  ad  medium  coalita,  acuta. 
Fetaia  utrinque  pubescentia.     Ovula  4-6. 

Fatonia  italkeri,  Wight  1  111.  i.  19,  is  a  species  of  Diotpyros. 

3.  X*  nigricans  (H.f.  et  T.) ;  foliis  ellipticis  vel  lauceolatis  obtuse 
acuminatis  glaberrimis,  floribas  axillaribus  solitariis  vel  temis,  bracteo- 
lis 1-2  minutis,  ovariis  5. 

Hab.  Ceylon,  Thwaitea!  No.  615,  1038.— (t?.  «.) 

Fruiex.  Bamuli  gradles,  foliosi,  cortice  ruguloso,  albido,  glabro ;  partes  noTellss 
poberulse.  Folia  basi  acuta,  in  sicco  atro-viridia,  tenuiter  eoriacea,  forsan  undulata^ 
subtus  pallidiora,  3  polL  longa,  1^  lata,  petiole  ^-poll.  Pedicelli  vix  -^-pollicares, 
graciles,  bracteolis  decidnis.  Alabastri  -^-poUicares.  Flores  fere  X.  parvifolia, 
sed  petala  exteriora  fere  ad  apicem  excavata,  mucrone  triquetro  abbreviate.  Ovula 
circa  4. 

We  learn  from  a  memorandum  by  Mr.  Thwaites,  that  the  carpels  of  this  species 
dehisce  when  ripe,  along  the  suture,  and  expose  the  seeds  nestling  in  red  pulp. 

4.  X.  caudata  (H.f.  et  T.);  foliis  oblongo-lanceolatis  longe  et 
obtuse  acuminatis  mucronulatis  subtus  sericeo-incanis,  floribus  minu- 
tis solitariis  vel  fasciculatis,  ovariis  2. — Quatteria?  caudata,  WaU,  Cat, 
6452 ! 
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Hab.  In  Malaya:  Singapnr,  Wall./  Malacca,  Or^gUk! — (o.  «.) 

FruUx  nmosissimiis.  Ramuli  stricti,  graciUimi,  foliod,  dnerd,  ragosnli,  ^bii 
jnniorefl  pabesoentes ;  partes  novells  albo-serices.  Folia  oblonga  vd  lanoeokta»  i& 
acamcQ  longiasimiim  obtosum  angustata,  1{-^  poll,  longa,  |-1  poll,  lata,  petiolo  tiz 
St-lineari,  tenuiter  ooriacea,  sapra  (pnesertini  secns  coatam)  minate  paberota,  demon 
g^rata,  aabtns  aerioea.  PedUeUi  axiUares,  bTerifldim,  bad  bractda  minntis  sqna- 
nuefonnibaa  maniti,  bracteola  1  rotundata  olyd  adpreasa.  Sepala  bad  oodita,  ex- 
tii8  pabeaeentia.  Petala  atrinqae  aerioea,  aabeoqdlonga,  {-poUicaria ;  exteriora  ob> 
longa,  ooncava,  obtiua ;  interiora  bad  tantum  ooncava,  aoperne  dongata  triqactn. 
Ovaria  2,  ovalia,  longe  dbo^aericea,  in  satora  yentrali  biovnlata.  Sy/i  dongad, 
davati,  e  toro  concaTo  longe  exserU.  Carpella  1-2,  vix  -^pollicam,  braviter  pedi- 
cdlata,  ovalia»  ntrinqne  pubeaoentia  (indehiBoentia?).  Semina  2,  saperpodta,  aepto 
membianaoeo  separata. 

5.  X«  Championii  (H.f.  et  T.);  foliis  elliptids  glabris  snbtus 
sub  lente  sericeo-puberolis,  pedunculis  axillaribus  solitariis  abbreviatis, 
alabastris  oblongis  obtusis  fusco-serioeis,  petalis  exterioribus  latiudciilis 
obtusis,  ovario  solitario  quadriorulato. 

Hab.  In  Zeylania,  Gardner  /  Ckampumf — (e.  «.) 

Jrbor.  Samuli  gradles,  cortice  nigricante,  vix  ragosnlo,  glabro;  jnniorcs  et  gemms 
fiiflCO-sericesB.  Folia  eUiptica  vd  late  laneeolata,  bad  acuta,  apioe  acominata,  S-4|- 
poll.  longa,  1-1}  lata,  petiolo  vix  ^-pollicari,  tenuiter  ooriacea,  firma,  peDoddo- 
punctata ;  nervi  obliqui,  inoonspicui,  venulis  creberrimis  reticular.  Pedunculi  vix 
2  lineas  longi,  iusco-sericd,  infra  medium  bracteas  2-9  minntas  squamfefoimes  am- 
plectentes  gerentes.  SqxUa  in  cyatlium  trilobnm  aeutilobum  coalita.  Fetala  exU- 
riora  ^->}-pollicaria,  craasa,  concava,  late  oblonga ;  interiora  \  breviora,  basi  coneata, 
concava,  supeme  late  triqnetra.  Ovarium  longe  pilosxmi.  Fructus  (ex  ioone  d. 
Champion)  orevissime  pedicellatuB,  oblongus,  l|<pollicaiia,  forsan  folUcularis.  Se- 
mina  4,  ex  ioone  videntur  arillata. 

Tribus  V.   GUATTERIE^. 

Petala  omnia  conformia,  baud  onguiculata,  plenimque  plana,  in 
pancis  basi  concava,  supeme  plana  vel  irregularia,  sestivatione  valvata 
vel  subaperta.  Stamina  indefinita,  dense  conferta.  Carpella  discreta, 
interdum  solitaria. 

In  this  tribe,  except!  a  the  two  first  genera,  which  are  anomdous,  the  petals  are 
quite  flat»  and  generali^  eathery  or  membranous  in  texture.  In  this  respect  they 
differ  essentially  from  Jnonea  and  Zylopiett,  and  approach  Uvariea,  from  whioh 
they  are  only  distinguished  by  the  vdvate  (not  imbricate)  aestivation  of  the  petsk 
In  some  of  the  genera  the  petds  are  only  vdvate  in  the  very  young  bud,  separating 
from  one  another  at  an  early  period.  The  two  first  genera  are  in  many  respects  in* 
termediate  between  Xylopiea  and  Ouatteriea,  but  as  their  petals  are  unifonn  in 
shape,  and  the  inner  ones,  though  concave  at  the  base,  are  not  triquetrous  above»  m 
refer  them  to  the  present  tribe. 

13.  CYATHOCAI.YX9  Champion. 

Sepala  3,  in  cyathum  tridentatum  coalita.  Petala  6,  Best,  biseriatim 
▼alvata,  basi  concava,  circa  genitalia  constricta,  superne  plana,  ooriacea. 
Torus  depresso-conicus,  concavus.  Stanuna  indefinita,  anguste  cuneatt, 
apioe  truncata,  dorso  antherifera.  Ovarium  unicum,  toro  concavo  par- 
tim  indusum,  oblongum,  supeme  angustatum.     Stigma  magnum,  pel- 
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tat  am,  rotundatum.  Omda  in  sutura  ventrali  indefinita,  biserialia. — 
Arbores,  foliis  glabm  lueidis,  floribus  ternmalibua  et  oppositi/oliis,  soUta* 
rus  vel  fasdculatis. 

This  veiy  remarkable  genas  is  clearly  bnt  briefly  defined  by  M^'or  Champion  in 
tbe  Hookerian  Herbarium.  The  flowers  are  intermediate  between  those  of  Zylopiea 
and  those  of  GuatterU^f,  The  torus  is  that  of  Xylopia,  but  the  petals  are  flatter 
than  in  Habselia^  and  very  like  those  of  some  species  of  Artabotrys.  The  stamens 
are  more  like  those  of  GvaUerieay  and  the  single  ovary  with  many  ovules  is  very 
anomaloos  in  the  Order.  It  will  be  interesting  to  determine  on  the  living  plant  the 
position  of  the  solitary  carpel  with  respect  to  the  floral  envelopes ;  our  specimens 
are  not  sufficiently  nomerons  to  enable  us  to  ascertain  this  point.  One  species  only  is 
known,  which  appears  to  be  a  native  both  of  Ceylon  and  the  Malayan  coast. 

1.  C. Zeylaniciui  (Champion,  mss.  in  Herb.  Hook.);  foliis  ob- 
longo-lanoeolatis,  pedanculis  1-3  fere  poUicaribus,  petalis  lineari-ob- 
loDgis. 

Hab.  In  Zeylania,  alt.  1-3000  pedum.  Walker  I  Gardner  /  ad  Han- 
tani,  Kandy,  et  Narawelle  Galle,  Champion!;  et  in  Tenasserim  ad 
Meq^i,  Griffith!  (No.  1032;  specimen  fructigeram,  sed  quantum  e 
specimine  suppetente  judicandmn  a  planta  Zeylanica  nullo  modo  dis- 
tingaendum). 

Jthor.  BamuH  Isevinsenli,  atro-fasd,  adulti  glabri,  jnniores  anreo-pobescentes. 
Foiia  6-10  poll,  longa,  2-S  lata,  petiolo  i-pollicari,  ntrinqne  glaberrima,  acuminata, 
bfui  acuta,  ooriacea,  nervis  obliqnis,  incnrvis,  venolis  crebre  reticniatis.  Sepala  m 
cyathnm  truncatom  ^  poll,  altnm  \  poll.  diam.  eoalita,  dentibns  5  rotnndatis  obtnsis 
renaotis,  fusoo-serioea.  FekUa  ^  poll,  longa,  fiBsco>sericea,  obtnsa,  \-^  poll.  lata. 
(hfarinm  obacnre  costatnm,  glabmm.  Frudus  (ex  spee.  Griffithiano,  in  Herb.  Wight) 
hie  ovaHs,  ntrinone  obtnsissimus,  sesquipoQicem  longns,  plus  quam  pollicem  h^os, 
aabtomlosns,  glaber,  aromaticus.  Semina  biserialia,  8-10.  Testa  l»vis.  Albumen 
nuninatnm. 

14.  ARTABOTRYS^  R.  Br. 

Sepala  3,  basi  coheerentia.  Fetala  6,  eest.  biseriatim  valvata,  basi 
concava,  et  circa  genitalia  constricta,  sursum  patentia,  forma  varia. 
SUtmina  indefinita,  oblonga  vel  cnneata,  connectivo  supeme  truncato 
piano.  Anthera  dorsales,  loculis  remotis.  Torus  piano- con vexus. 
Ovaria  indefinita  vel  snbdefinita  (5-30),  ovalia  Tel  oblonga,  stylis  oya- 
libus  vel  lineari-oblongis  plerumque  reflexis  terminata.  Ovula  2,  e 
basi  erecta,  coUateralia.  CarpeUa  forma  varia.  Semina  1-2,  magna. — 
Frutioes  sarmentosi  vel  acandenteSy  foliis  lucidia,  floribus  inierdum  sua- 
veolentidua  9olitarii8  tel  fasdculatis,  pedunculis  lignosis  uncinatim  re* 
trofiractis. 

This  genus,  which  was  first  characterized  by  Mr.  Brown  in  the  *  Botanical  Register,' 
is  readily  known  by  its  peculiar  habit,  and  by  its  flond  characters.  The  uncinate 
woody  peduncles  have  no  parallel  in  the  Order.  The  position  of  the  genus  in  the 
fiunily  18  somewhat  doubtful,  but,  on  the  whole,  its  nearest  affinities  appear  to  be  with 
the  tribe  in  which  we  have  placed  it.  The  concave  base  of  the  petals  resembles  that 
of  JCylopia  and  Sdbselia,  but  they  are  all  similar  in  shape,  and  the  upper  part  is 
nsually  quite  flat.  In  one  species,  however,  it  is  cylindriod  or  clavate,  and  in  ano- 
ihet  triquetrous, — a  circumstance  which  has  been  overlooked  in  the  preparation  of  the 
analytical  table  of  the  genera.    Artabotrye  is  for  the  most  part  an  Asiatic  genus,  one 
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iBto  Mu  CkiBa.     One  ipcciei  h  fcry 
ilmib  m  gwfc—  thuwgfciwt  tike  EmL 

1.  A.  odontisriMU  (R.  Br.  in  BoL  Beg.  t.  428,  non  Blame); 
foliia  oblongo-laDoeolatis  g^abris  ntriiiqiie  acutis,  pedoncolis  l-S-fioris, 
petalis  fere  apgnilatia,  luuna  plana  oblongo-lanoeolata,  ovariis  pancb 
glabris,  carpeUis  oblofigb  obtuse  aeaminatis. — Wall.  Cat.  6415!;  W^.  H 
A.  Prod.  L  10.  A.  haroatns,  Blmme^  FL  Jan.  Amtm.  60.  t.  29,  31  C. 
AnoDa  hamata,  Ihm.  Amom.  106.  t.  27 ;  DC.  %si.  i.  491,  Fnd.  i.  90. 
Uraria  odontissima  (ei  U.  uncata),  Rox6.  Fl.  lud.  ii.  666 ! 

Hab.  In  Zeylania  et  Malaya  fonan  indigenos^  in  hortis  saepissime 
coltos. — (FL  per  iotmn  annnm.)  {p.  v.  cmli.) 

DiSTBiB.  JaTa,  Blmae. 


FmUx  degnia,  nmnlis  sannaitoEfis,  eortiee  albido-paiieUto.  Folia  2-8  pdL 
knga,  1-2  lata,  in  acmiiai  loDgnm  olytnniMaiiim  prodneU,  tenniter  ooriaeea.  Fe- 
tola  1-lf  poIL  kioga,  fineo-flmoea,  demom  gbbn.     CarpeUa  2-2^  poIL  kniga. 

We  are  obliged  to  diiEer  in  opinion  finom  Bhnne  as  to  the  plant  originany  deteribed 
bj  Brown  as  A.  odoraiitnmut,  wfaidi  appears  to  ns  not  to  be  the  species  figured  ia 
the  '  Floim  Jarae'  under  tbat  name,  bat  that  which  Blnme  has  figured  and  described 
as  A.  MoMotms.  As  the  pbnt  figured  in  the  '  Botanical  Register'  was  introdneed 
into  Kngland  from.  Cakotta,  it  must  necessarily  be  that  cuhiTated  in  the  garden 
there.  Now  we  find  no  indication  in  Roxbuigh  or  Wallich  (^  the  coltrration  of  ai^ 
^ecies  but  one  in  continental  India ;  Wight  and  Amott  notiee  only  one  from  the 
Peninsula,  and  we  find  only  one  in  the  Hookerian  Herbarium  from  Ceylon.  Kame*s 
A.  odoratistimms  is  therefture  entirely  an  eastern  fonn,  of  which  we  diall  subjoin  a 
description*,  as  it  will  probably  occur  in  the  Malayan  Peninsula,  as  wdl  as  in  the 
Archipelago.  Mr.  Brown  is,  we  bdiere,  ri§^  in  referring  all  the  qtedes  ennmcnled 
by  Dnnal  and  DC.  to  that  now  described. 

2.  A.  ZeylanieoJi  (H.f.  et  T.) ;  foUis  oblongis  acutis  yel  obtuse 
acuminatis  utiinque  glabris,  pedonculis  plurifloris,  petalis  fere  aequilatis, 
lamina  plana  lanoeolata  dense  folvo-tomentosa,  ovariis  numerosis  tomen- 
tosis,  carpellis  obovatis  mucronatis. 

Hab.  In  Zeylaniae  sylris.  Walker!  Champion!  ThwaUet! — (v.  «.) 

FnUex  alte  seandens,  ooitioe  rnguloao,  bmnneo,  g^abro,  ramulomm  junionim  fusoo- 
pubescente.    Folia  lanoeolata  Tel  oblonga,  acuminata,  subtus  pallida,  nervis  crebris 

*  A.  Bltunei  (HX  ct  T.) ;  foUis  oblongis  obtuse  acuminatis,  peduncnlis  unifloris, 
petalis  exterioribus  caeteris  dnplo  latioribos  lamina  OTata,  ovariis  &-10  Tillosolis, 
carpellis  ovalibns  vel  subglobosis  abrapte  mucronatis. — A.  odoratissimas,  Blume, 
Fl.  Jwo.  Anon.  59.  i.  28,  81  ^,  exd.  tyn.  A.  hamatos,  Benik.  in  Moot.  Kew  Jown. 
m.  257. 

Hab.  In  Java,  Blume;  in  insula  Hongkong,  Champion! — (p.  «.) 

Frutex  elegans,  densus,  glaber,  ramulis  sannentosis,  cortioe  dnereo  vd  atro-fium. 
Folia  3-8  polL  longs,  1^-8  lata,  utrinque  glabra,  nitida,  ooriaoea.  Sepala  ovsia, 
acuta,  parce  strigosa.  Petala  fosco-sericea ;  exteriora  \  poll,  longa,  lamina  onJi- 
oblonga,  obtusa ;  inieriora  lineari-oblonga,  paullo  breviora.  Carpella  glabra,  l-Ii* 
pollicaria,  obtuse  rostrata. 

This  appears  to  differ  from  A.  odoraUstimut  in  the  shape  and  texture  of  the  leaie^ 
and  in  the  shorter  and  broader  petals,  and  more  rounded  fruit. 


OoKOnffa,']  FLOKA   INDICA.  129 

xciiciiktia»  4-6  poU.  lo&ga,  1^2^  lata,  petiolo  vix  2  lineas  longo.  Peduneuli  oppo- 
sitifQlii,  Talidi»  fignoei  (rarins  elongati,  foliosi,  vix  hamati).  PecUcelli  ^-pollicares, 
fiilvo-pubesoentea,  bractea  oblonga  suffolti  et  baai  bracteolia  pluribos  distichis  squa- 
jnaeformibm  muniti.  Sepaia  acuminata,  extos  denae  fiuco-tomentosa.  Fetaia  cin- 
iiamoiiiea»  tomentoaa ;  exteriora  1^  poll,  longa,  crasse  ooriacea,  medio  dorso  obscure 
carinata;  itUericra  poUieem  longa,  subconformia.  Ovaria  numerosa,  dense  villosa, 
atylo  subulato  apiculata.  Ibnu  vix  convexus,  in  fructu  subglobosus,  fusco-tomento- 
siu»  ctcatridbus  pluriboB  magnis  notatus.  Carpella  granulata,  strigoso-tomentosa, 
f-1  polL  longa. 

3.  A*  caadatmi  (Wall.  Cat.  6417 !) ;  foliis  oblongo-lanceolatis 
basi  acatis  in  acumen  longum  obtasum  abrupte  acuminatis  utrinque 
glabenimis,  petalorum  lamina  plana  e  basi  quadrata  anguste  lineari. 

Hab.  In  montibus  Silhet,  WaUJ — (».  «.  in  Herb.  Soc,  Linn.) 

FnUex  alte  scandens.  Ramuli  mgulosij  cortice  atro-ftisco ;  partes  novelise  fiisco- 
pnbernlee.  Folia  3-5  poll,  longa,  1^2  lata,  petiolo  bilineari,  tenuiter  coriacea, 
utrinque  Indda.  Fedunculi  normales,  pluriflori.  Sepaia  acuta.  Fetala  H  poll. 
long%  fnsoo-strigosa,  inter  se  fere  conformia ;  interiora  paullo  angustiora. 

4.  A*  Bnrmanniciui  (Alph.  DC.  M^m.  36) ;  foliis  oblongis  in 
acumen  gracile  productis  subtus  rufo-birsutulis,  petalorum  laminis  tri- 
quetris  filiformibus  subulatis  cinereo-pubesoentibus. — Wall,  Cat.  6418  1 

Hab.  Ava,  WaUJ  Mergui,  Chiffith! — (©.  «.) 

Frutex  acandens,  ramulis  otriatulis  pubcscentibus,  cortice  fiisco;  partes  novelise 
dense  fuaco-tomentosae.  Folia  oblonga,  utrinque  acutiuscula,  vel  lauceolata,  acumine 
obtuBO,  membranaoea,  8-7  poll,  longa,  1-2^  lata,  petiolo  vix  2  lineas  longo,  supra 
preeter  coetam  pnbescentem  glabra,  subtus  pilis  brevibus  lexis  prsesertim  secus  cos- 
tam  nervosque  hirsnta.  Fedunculi  oblique  oppositifolii,  rufo-pubescentes,  plerumque 
uniflori.  Fetala  fere  ut  in  A.  suaveolente,  sed  lamina  triquetra.  Carpella  obovato- 
oblonga,  glabriuscnla,  atro-fusca,  |-  poll,  longa. 

5.  A«  snaTeolens  (Blume,  PL  JavsB,  Anon.  62.  t.  30,  31  D) ;  fo- 
liis oblongo-lanceolatis  acuminatis  basi  acutis  utrinque  glabris,  petalo- 
mm  laminis  dongatis  cylindricis,  carpeUis  oblongis. — ITall,  Cat.  6416  ! 
Unona  suaveolens,  Blume,  Bijdr,  17. — Eurnph.  Andf.  v.  t.  14. 

Hab.  In  sylvis  densis  Silhet,  Wall./;  in  Malaya  ad  Penang,  Wall,/ 
et  Malacca,  Griff,/ — (r.  v,) 

PisTEiB.  Per  totum  archipelagum  Malayanum  et  insulas  Moluccas 
et  Philippinas,  Blume,  Cuming,  etc. 

Fndex  alte  scandens.  Hamuli  rugosi,  striati,  atro-fusci,  glabri,  juniores  leevigati, 
pilis  serioeis  pubemli.  Folia  tenuiter  coriacea,  lucida,  glab^rrima,  subtus  pallidiora, 
secoB  oostam  pnbesoentia,  demum  glabra,  juniora  adpresso  sericea,  8-5  poll,  longa,  1-1^ 
lata,  petiolo  vix  ^poU.  Fedunculi  validi,  lignosi,  uncinati,  versus  apicem  strigoso- 
piloo,  multiflori.  Floret  in  fascicules  plnrifloros  congesti,  bracteis  subulatis  dto  deci- 
diiis  sofiiilti,  flavidi,  suaveolentes,  \  poll,  longi. 

16.  CANANGA^  Rumpb.  (non  Aublet). 

Sepaia  3.  Petala  6,  sest.  aperta,  biserialia,  longa,  linearia,  sequalia. 
Stamina  numerosa,  linearia,  connectivo  ultra  autheras  dorsales  in  pro- 
cessum  camosum  ovatum  acutum  producto.  Torus  convexiusculus, 
medio  sabconcavus.      Ovaria  oblonga,  in  stylum  anguste  oblongum 
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wa,  DiaenaoB.     etn^ami 
-Arbor  exeelia,Jhrihnnda. 


ibcapiUil 


In  haMt  ad  gawnd  appeanaee  this  gcnot  doady  manbkt  Unona,  but  the  it- 
definite  oTvlci  prefcnt  iu  being  irfared  to  that  gcHiie..  Tlw  peenbar  etewrm  wai 
feeds  are  in  themaehre%  we  think,  saffident  to  jostify  as  in  dietiBgniahing  it.  The 
seeds  an  pitted  like  those  of  the  section  Kentia  of  Meiodomm,  and  of  some  CmemrU- 
Ucem;  and  the  inner  soiiMe  of  the  brownish-jcUow,  farittle  testa  is  covered  with 
sharp  toberdes,  whidi  penetrate  into  the  albomen,  taking  the  place  of  the  flat  plata 
whicn  are  found  in  the  rest  of  the  Order.  Camamga  of  AnUet  is  not  distingmshabk 
from  Gnatterut,  whidi  is  not  to  be  regretted,  as  the  name  was  ineometly  applied  to 
an  American  group. 

1.  C«  odorata  (H.f.  et  T.) ;  foliis  ovato-oblongis  longe  attenuatis 
pleramqne  obliqois  margine  nndulatis,  pediincolis  axillaribus  2-4-floris. 
— Uvaria  odorate.  Lam.  Ill,  t.  495./.  1;  Boa^.  Fl.  Ind.  ii.  661!; 
F^aU.  Oat.  6457! ;  fT.  et  A.  Prod.  i.  8  ;  Bl.  Bijd.  14,  Fl.  Jav.  Anon. 
29.  t.  9,  14^.  Unona  odorata.  Dun.  Anon.  108;  DC.  S^fst.  L  49S, 
Prod.  i.  90.  Uvaria  Cananga,  Vahl.  U.  farcta,  JFaU.  Col.  64601 
U.  axiUaris,  Bjos^.  Fl.  Ind.  ii.  667.  U.  Gsrtneri,  Dtmdl,  Anon.  89; 
DC.  J^st.  i.  482,  Prod.  i.  88.  Unona  leptopetala.  Dun.  Anon.  114; 
DC.  Syst.  i.  496,  Prod.  i.  91 ;  Delew.  Ic.  Sel.  t.  88.  U.  vdutina,  Bl 
Fl.  Jao.  Anon.  31.  wm  Dunal,  nee  Boxb. — Gart.  Fr.  ii.  t.  114./.  2. 

Hab.  Aya,  JFaU.!;  Tenasserim,  Griff.!  in  tropicis  utriiuqae  oibia 
freqaentissime  culta.— (r.  «.) 

DisTKiB.  Java,  Blnme  !  Ins.  Philip.,  Cuming  ! 

Arbor  excelsa.  Ramuli  Talidi,  cortice  fiisoo  albido-ponctato,  ^abri,  jnniores  pabs> 
ruli ;  paries  novdise  dnerese.  FoHa  basi  rotnndata,  apioe  m  acumen  loogum  ple- 
ramque  obliqnum  attenuata,  5-8  poll,  longa,  2-S  lata,  petido  semipoUicah,  tenon, 
nenroea,  snpra  {^bra,  sobtos  pnesertim  ad  nerves  teniussime  pubenila,  denum  ^a- 
brata.  Peduneuli  aiillares,  yd  scepins  ad  axillas  foliomm  ddapsoram,  -^-poUieares, 
interdom  abbreriati,  in  axilla  s«pe  plores.  PedieeUi  polliesres,  dncreo-inesni,  ad 
apices  pedunculorom  subombdlati,  bracteis  minotis  squamods,  vd  una  interdnm 
foliacea,  bracteola  1  Tcrsas  medinm  pediceQom  oUonga.  Sepala  rotnndata,  acntiiis- 
cola,  dnereo-tomentosa,  deddoa.  Fetala  in  alabastro  joniori  dense  serioeo-TiUoss, 
demam  dongata,  fere  tripollicaria,  bad  \  poll.  lata.  Ibrut  fruHiu  dilatatiu,  cyfin- 
dricQS.  Carpella  nnmerosa,  pdposa,  pediodlis  ultrapoUicaribos  safinlta,  ovdia  vd 
obovata,  glabra,  nigra,  f  pollicem  longa.  Semitta  pnlpo  immerH^  biseriaHa,  nnme- 
rosa, plano-compressa,  obovata,  pallida,  badia,  irrq;nlariter  scrobicolata. 

This  spedes,  which  is  very  generally  cultivated  throughout  tropicd  India  as  an 
ornamentfd  tree,  does  not  appear  to  be  a  native  of  Bengd  or  Madns,  thou^  it  is 
certainly  indigenous  to  the  owtward. 

16.  UNONA,  L. 

Sepala  S.  Petala  6,  biserialia,  ffistivatione  valvata,  tenniter  ooriaoei, 
elongata,  rarins  3,  aerie  interiore  suppressa.  Stamina  numerosa,  tetrt* 
gono-oblonga,  connectivo  ultra  antheras  dorsales  subdiatantes  obloogts 
vel  lineari-oblongas  in  processum  subglobosum  vel  truncatum  producU. 
Torus  param  elevatus,  apice  tnincatus,  planus  vel  aliquantalom  exca- 
vatus,  inter  stamina  glaber,  inter  ovaria  pilosas.  Ooaria  indefinita, 
oblonga,  strigoso-pilosa.  Otmla  in  axi  superposita,  2-7,  adsoendentia, 
uniserialia.     StyUu  ovalis  vel  oblongas,  recurvus,  interne  per  totao 
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longitndinem  sulcatus.  OarpeUa  indefinita. — ^Arbores  ereeta  t«/  fira- 
tioes  9candetUe9y  floribaa  nu^tucuUa  axiUaribm  vel  extra'OseiUaMtu  ple^ 
rumque  solitarUs, 

If  we  except  the  last  sectioii,  the  species  of  this  genus  are  readily  known  by  tiieir 
elongated  fruit,  separated  by  eonstrictions  into  one-seeded  joints.  This  stmctnie 
oecurs  in  no  other  genus  of  the  Order.  We  have,  however,  abstained  from  intro- 
dndng  it  into  the  generio  character,  becanse  we  are  onvrilling  for  the  present  to 
separate  from  the  genns  several  species  in  which  the  froit  b  unknown,  and  one  at 
least  in  which  it  is  not  jointed.  AH  these  species  agree  with  the  more  typical  Unona, 
in  the  thin,  more  or  less  elongated  petals,  in  the  shape  of  the  ovary  and  style,  and  in 
the  ovules  being  definite  in  number,  and  inserted  into  the  ventral  suture  in  a  siugle 
row.  These  characters  appear  to  us  constant,  and  they  are,  we  believe,  sufficient  to 
characterize  the  genus,  without  its  being  necessary  to  have  recourse  to  the  fruit.  One 
or  two  species  are  scandent,  while  the  migority  are  erect ;  but  there  is  a  great  simi- 
larity in  general  aspect  in  all.  The  young  leaves  and  petals  are  always  pellucid- 
dotted.  When  the  ovules  are  reduced  to  two,  the  genus  approaches  very  close  to 
FofyaliAia,  but  is  readily  distinguished  by  the  position  of  the  ovules.  That  gends  is 
also  well  marked  by  the  nervation  of  the  leaves,  which  is  peculiar,  and  very  different 
from  that  found  in  Unona.  The  section  Datynuuehalon  is  remarkable  for  the  entire 
suppression  of  the  inner  petals,  but  its  habit  is  quite  that  of  the  typical  XInona ;  and 
the  other  characters  (especially  the  fruit)  are  so  identical,  that  it  does  not  appear  to 
us  advisable  to  separate  it.  Unona  is  entirely  an  Asiatic  genus,  nor  do  we  know 
any  species  in  addition  to  those  described  below,  except  U.  virffata,  Blume,  which 
appears  to  be  referable  to  our  section  Fseudo-Unona. 

Sect.  1.  Desmos. — Feiala  6.  Carpella  inter  semiDa  constricta. 

1.  U.  damosa  (Roxb.  Fl.  Ind.  ii.  670) ;  scandens,  foliis  obovatis 
vel  ovalibus  basi  cordatis  supra  glabris  subtus  dense  tomentosis,  pe- 
dunculis  extra-alaribus  gracilibus  pendulis,  petalis  obovatis  spathulatis 
apioe  aogustatis,  carpellls  2-3-articulatis. — fTalL  Cat.  64?  9  I 

Ha6.  In  provincia  Silhet,  Roxburgh,  Wallich! — (Fl.  Apr.,  fr.  Oct.) 
(r.  ».) 

Fruiex  dumosus,  scandens,  ramis  griseis,  rugosis,  junioribus  fidvo-pubescentibus ; 
partes  novelise  dense  fulvo-tomentosa;.  Tolia  obtusa  vel  acuta,  3-5  poll,  longa,  1^ 
%\  lata,  petiola  vix  i-poIL,  juniora  utrinque  pubescentia.  Peduncuii  siepe  oppositi- 
folii,  l'l4-poll.,  tomentosi,  supra  medium  vd  prope  basin  bracteola  1  ovata  tomen- 
toaa  i-poU.  longa  munita.  S^tala  late  ovalia  vel  fere  rotundata,  basi  cordata,  acuta» 
tennia,  nervosa,  gland  uloso-pnnctata,  utrinque  sericea,  semipollicem  longa.  Petala 
tenuia,  nervosa,  glanduloso-punctata,  utrinque  adpressa,  pubescentia;  exteriora  fere 
tripollicaria,  1-1  {  poll,  lata,  obtusiuscula,  basi  in  uuguem  latum  angustata  \  inieriora 
paullo  breviora  et  angustiora.  Tonu  medio  depressus.  Ovaria  triovulata.  Siit/ma 
breve,  obovatum. 

The  fruit  is  only  known  from  Roxburgh's  description,  unless  Uvaria  heterocarpay 
Bl.  n.  Jav.  Anon.  41.  t.  17.  belongs  to  this  species,  which,  from  the  general  resem- 
blance, is  probably  the  case.  I  hesitate,  however,  to  quote  that  species,  because  it  has 
stellate  hairs,  which  1  have  not  found  in  the  plant  now  described ;  they  are,  however, 
very  densely  compacted,  and  may  occasionally  be  stellated.  Blume's  plant  is  from 
Java,  but  of  doubtful  locality.  The  carpels  are  pubescent,  and  have  from  one  to  two 
joints,  of  the  size  of  a  pea,  the  terminal  one  mucronate. 

E.  17.  Dtmalii  (AVall.  Gat.  G425  !) ;  scandens,  foliis  obiongis  vel 
obiongo-lanceolatis  submembranaceis  utritK]ue  glabris  vel  subtus  sparse 
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aft  adprease  pobeseeiitilms,  pednncoliB  axillaribiis  Tel  tenniiudibiis,  pe- 
talis  e  bafli  lata  lanoeolatis,  carpelHs  1-3-artieiiktis. 

Uab.  Goncan,  Sioeis  /;  in  sylvis  ChitUgong  ad  moaftem  Siftakaikl ! 
ei  in  pemnsola  Malajana  ad  Penang,  JraUJ—(v» «.) 

Phttex  uniHJwiii,  eartioe  griaeo  nigoao.  Bamuli  domgiti,  gndkSk  atro-fasei, 
^abri,  piuictiilis  albia  cuusperM ;  partes  nordlie  pubewentes.  FoUa  dbtna  Tel  aca- 
minata,  taJbtas  pallida,  &-^  p(^  I<'Dg>>  ^i^^f  1*^  petiolo-piibeseeoie^  i-P^  -P^* 
dmnemU  |-l-^poDieaR8»  pobcwaentca,  ii^  mediiim  bracteolia  \-Z  aquanuefomiibiD 
minotis  mnniti.  Floret  palfide  flaTcseentes,  aosveolentes.  Sepala  lata,  orata, 
i-poIL,  aeatnucok.  FeUda  naroaa,  sob^abra;  ezteriora  1^  pdl.  longa,  \  poll 
lata;  imteriora  panDo  minoim  et  angnstionL  Tbnw  param  eleratoa,  tix  ezcaTatoa, 
inter  oTaria  longe  et  dense  strigosos.  Ovula  4-6.  Fedmmeubu  finetos  inftefdam 
dongatos,  4-poll.  Tonu  ^oboras,  pisifbrmia.  Carpella  10-15,  pediceOo  |-^polli- 
can  adprease  fblTO-strigoso.  Artieuli  1-3,  saepe  aolitarii,  mgulosi,  pabeicenles  ?ti 
^bri,  oralea,  nltimns  acotiis  vd  mucronatns. 

8.  U.  Zejlaidca  (H.f.  et  T.) ;  foliis  elongato-lanceolatis  submem- 
branaoeis  utrinque  glabns  vd  sabtus  vix  puberulis,  pednncalis  axillari- 
bus  breribus,  petalis  oblongo-lanceolatia  acutis,  articulis  fructus  1-4. 

Hab.  In  Z^lania,  alt.  2-3000  ped.  1 — (o.  <.) 

JrhoT  ?  Bamuli  dongati.  gnciles,  griaei  Td  nigricantes,  mgnloai,  g^bri ;  putes 
noTelLe  pabesoentes.  Folia  basi  acata,  apice  acominata,  h-S  poIL  longa,  Ij^z  lata, 
plemmqoe  glabra,  aed  ioterdom  sabtos  ooilo  armato  pills  sparsis  paberola^  snperne 
nitida,  snbtus  pallida,  glaocesceDtia  ;  petioli  i-P^^^M  ^bri.  Fedunculi  solitani  Td 
bini,  interdum  sopra-axillares,  graciles,  4~~l~P^U->  ^i  aqnamdlati,  esienim  nodi, 
glabri.  Sepala  oblonga-lanceolata,  extns  poberola,  2  lin.  longa.  Fetala  coriacea, 
glabra;  erteriora  pollicaria,  i  poll,  lata;  itUeriora  f-poll.,  angustiora.  SUmkia 
Utiasima,  abbreviata.  Ovuia  2-4,  in  gelatine  ixnmersa.  Tonu  sopeme  pamm  ex- 
ca?&tas,  in  fmctn  globosas.  Carpella  10-20,  (immature)  pedioello  2  lineas  longo. 
Artieuli  1-4,  glabri,  rognlosi,  nltimns  apicnlatns. 

The  joints  of  the  fruit  are  less  markedly  distinct  than  usual,  bat  that  is  probaUy 
onlj  because  they  are  immature. 

4.  U.  Lawii  (H.f.  et  T.) ;  foliis  oblongo-lanoeolatis  tenuiter  coria- 
ceis  supra  sub  lente  sparse  puberulis  (demum  glabratis)  subtus  glands 
pubescentibus,  pedunculis  suboppositifoliis  gracilibus,  petalis  angoste 
linearibus,  carpellis  1-3-articulatis. 

Hab.  In  sylFis  Malabar,  Wight !     Concan,  Law  ! — (r.  «.) 

Famuli  graciles,  foliosi,  rugosi,  grisd  vd  nigricantes,  vermculoai,  juniores  pabes- 
centes ;  partes  novella:  sericecc.  Folia  basi  rotandata,  apice  acuminata,  acuta  ant 
obtusiuscula,  24-44  poll,  longa,  \-\\  poll,  lata,  petiolo  ^-poll.,  pnbescente.  Fe- 
duneuli  pubescentes,  pollicares,  infra  medium  bracteam  1  ovatam  sepe  acuminatam 
1-2  lineas  longam  gerentes.  Sepala  ovato-lanceolata,  extus  tenuiter  tomentosa, 
-l-poU.  Fetala  exteriora  24  poll,  longa,  vix  ^  poll,  lata,  adpresse  pubescentia,  e  basi 
rotundata,  liuearia,  tenuiter  coriacea ;  inieriora  1  j— If  poll,  longa,  sericeo-pubescen- 
tia,  e  basi  elliptica  intus  tuberculata  rugosa  anguste  linearia.  Ovaria  2-3-oTolsta. 
Tonu  confexus,  medio  depresso-concarus.  Carpella  indefinita,  pedioeUo  j^polbcan 
suffulta,  articulis  1-3  ovali-oblongis  nigricantibns,  ultima  mucronata. 

This  plant,  which  is  usually  smaller  and  narrower-leaved  than  any  of  tbe  states  of 
U.  discolor,  in  general  appearance  closely  resembles  that  species,  but  is  readily  d»- 
tinguished  by  the  narrow  petals. 

5.  U.  discolor  (Vahl,  Symb.  ii.  63.  t.  36) ;  foliis  oblongis  oblon- 
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go-lanoeolatis  vel  lanceolatis  basi  rotundatis  vel  cordatis  rariuB  acutis 
apioe  plerumque  acutis  supra  glaberrimis  nitidb  subtus  glaucis  glabiis 
rel  sparse  pubesceniibus,  pedunculis  extra-axillaribus,  petalis  e  basi 
lata  lanceolatis  apice  obtusiusculis  sericeis  vel  subglabris,  carpeUis  1-6- 
articulatis. — Dunal,  Anon,  111;  DC.  Syst.  i.  494,  Frod.  i.  90;  Alpk. 
DC.  M^m.  28 ;  ITaU.  Cat.  6420  1  excl,  B,  E,  F ;  Boxb.  FL  Ind.  ii.  669 ; 
BLf  Fl.  Java,  Anon,  53 ;  JT,  et  A.!  Prod.  i.  9.  U.  Chinensis,  DC. 
Sffst.  i.  495,  Prod.  i.  90.  U.  Amherstiana,  A.  DC.  M4m.  28 ;  JTaU. 
Cat.  6424 !  U.  laevigata,  Wall.  Cat.  6428  1  U.  biglandulosa,  Bl. 
Bijdr.  U.  undulata,  JFaU.!  Plant.  As.  Bar.  iii,  t.  265.  U.  Rox- 
burgbiana,  WaU.  Cat.  6423  B  !  (non  A).  U.  Lessertiana,  Dun.  Anon. 
107.  t.  26  ;  DC.  Syst.  i.  492,  Prod.  i.  90.  Uvaria  cordifolia,  Boxb. 
Fl.  Ind.  ii.  662  ?     Desmos  Chinensis,  Lour.! 

a.  puhiflora ;  foliis  late  lineari-oblongis  acuminatis  saepe  5-7 -poll, 
basi  cordatis,  floribus  sericeis.     (U.  discolor,  Aud.) 

p.  Usvigata;  foliis  oblongis  vel  lanceolatis  plerumque  3-4-polli- 
caribus  basi  rotundatis,  floribus  glabrescentibus.  (U.  Chinensis,  Auct, 
U.  undulata,  JTaU.) 

y.  pubeacens;  foliis  subtus  dense  pubescentibus  secus  costam  to- 
mentosis. 

d.  latifolia;  foliis  late  ovalibus.  (U.  discolor, /3  bracteata,  Blume, 
Fl.  Jav.  Anon,  t,  26,  31  A  quoad  folia.) 

Hab.  Per  totam  Indiam  australiorem  et  humidiorem  in  sylvis  tro- 
picis  :  Malaya !  Tenasserlm  !  Ava  !  Chittagong !  Sikkim !  secus  basin 
Himalajae ;  Concan !  Orissa  !  Carnatica ;  Zeylania ! — (v.  v.) 
DiSTBiB.  Java,  China  austr. 

Frutex  vel  arbor  mediocris.  Rami  divaricati,  nigro-fiiBci,  tuberculis  albis  oon- 
Bpeni ;  partes  novelise  pube  anreo-fascescente  subsericefe.  Folia  in  sicco  ssepe  ni- 
gricantia,  2-8  poll,  (plerumqae  4-5)  longa,  1-2^  lata,  petiolo  vix  i-poU.  Pedunculi 
graciles,  1-2  poll,  longi,  infra  mediam  bracteolam  oblongam  vel  lanceolatam  1-S 
lineas  longam  (rarias  foliaceam  1-2-pollicarem)  deciduam  gerentes.  Floret  solitarii, 
notantes,  sordide  virentes,  demum  ilavescentes  vel  ochroleaci.  Sepaia  basi  vix  coa- 
lita,  membranacea,  punctis  glandulosis  conspersa,  eericeo-pubescentia  vel  sabglabra, 
ovato-lanceolata,  acuta,  semipollicaria.  Petala  demam  2-polIicaria  et  nltra,  interiora 
angostiora  et  plerumqae  paullo  breviora.  Stamina  oblonga,  antherarum  loculis  in- 
eequalibuB,  interioribua  brevioribus,  coanectivo  in  processum  ovalem  producto.  Torus 
depressus,  medio  aliquot  excavatus.  Ovaria  5-6-ovulata.  Fedunculw  frudifttr 
sepe  incrassatus.  Torus  incrassatus,  globosus.  CarpeUa  plurima,  pedicello  ^1- 
pollicem  lungo  soffulta.  Articuli  late  ovales,  1-6,  pisi  magnitudine,  utrinque  ob- 
ton,  nltimuB  apiculatus,  rugulosi,  demum  baccati,  viridi-purpurascentes. 

We  have  described  at  considerable  length  this  very  variable  plant,  in  order  to 
bring  to  notice  aa  far  as  possible  the  various  forms  which  it  assumes.  It  has  been 
well  pointed  out  by  Blume  that  the  most  different  forms  of  leaves  occur  on  the  same 
tree,  and  often  on  the  same  specimen.  The  various  degrees  of  pubescence  of  the 
flower  seem  somewhat  more  constant,  the  glabrous  state  being  that  common  in 
China,  while  the  pubescent-flowered  form  is  that  generally  found  in  India.  Wallich, 
however,  does  not  hint  that  his  TJ.  laxfigata  is  of  Chinese  origin.  The  very  pubescent 
state  %  from  the  base  of  the  Sikkim  Himalaya,  is  only  known  to  us  in  fruit,  and 
the  flowers  may  possibly  prove  it  to  be  a  distinct  species.  The  variety  8  is  a  very 
remarkable  one,  but  the  leaves  arc  not  always  of  that  extreme  width,  but  pass  by  in- 
sensible gradations  into  the  ordinary  state.     In  the  specimen  figured  by  Blume  the 
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Woad  k»m  occp  with  a  mA  cBluiged  bneUc*  on  ths  pedoacfe;  1niftm«^eei- 
fron  GriffiUi  (from  Haboci)  tliii  is  Doi  tiw 


6.  JJm  IlesBUM  (DmuJ,  Anon.  112) ;  axborea?  foliia  oblongis  rel 
luieaiiH3biongi8  basi  rotnndatia  apioe  acutia  tcI  acuminatia  aubooiiaoeiB 
rigidis  subtns  pobesoentibtia,  pednncnlis  extn-alaiibna  elongatia  gra- 
cfllimia  nutantibua,  petalis  ovato-lanoeolatia,  caipellia  1— B-aiticolatis. 
— U.  Cocliin-Chinenaia,  DC.  S^ti.  L  495»  Frod.  i.  91 ;  Alpk.  2X7.  Mat. 
88.  U.  pednncnloaa,  A^k.  DC.  MSm.  88  ;  WaU.  Cat.  6488 1  U.  dia- 
color,  Wali.  Oai.  6420  £  1  F  !     Deamos  Coefainchinenaia,  L(mr.! 

Hab.  Ara !  Tenaaaerim  1  et  Malaya ! — (o.  «.) 

Raaudi  lugnkMO,  itro-fbad,  maealis  ndlidis  noCati,  jonionB  eom  onuubua  par- 
tibu  nordUis  pflia  rigidis  pabernli.  FloKa  plenm^ae  aenta,  inferiara  in  mnulo 
nepe  obtnn,  npra  nitida  i^abra,  vd  joniora  sob  lente  qiane  pdbenila  pneaertim 
■acos  oostaiB,  sobtva  pflia  adbresBa  in  aeeo  foaoeseeaiibDS  pubeseentia,  6-8  poD. 
looga,  1  j-S  lata ;  pdiofi  i-p(ul.,  pubeseentes,  demam  glabratL  Feduneuii  4-8-pQl- 
lieaita,  sopia  mediian  bneteola  parra  oblonga  vd  lineari  dto  deddoa  mnniti,  apice 
sobdavati.  Sepala  ovato-lanceolaU,  acuminata,  fere  f-poUiearia.  Peiala  adpresae 
pnbeaeentia,  jimiora  denJe  aureo-acrieea.  Ibrus  snpn  kriter  excavatos.  Oe€aim 
OTali-oUonga,  4-6-ovnlata.  Carpeiia  toro  panro  iosidcDtia,  pedioeDia  f— 1-poUicari- 
baa  foffatta ;  articoh  pisifonnei,  anbf^oboai,  strigod  vd  snbglabri,  oltimiis  ^ea- 
latna. 

Unomafitlva,  WalL  Cat.  6427 !  wbidi  baa  no  floweta  or  fruit,  is  probably  refer- 
able eitber  to  tbe  present  spedes  or  to  17.  JkugwuuekaUi. 

Sect.   8.   Dasymaschalon. — Peiala  8,  uniserialia,  interioribus 
plane  deficientibas.     Carpella  inter  semina  oonstricta. 

7.  U.  longUlora  (Roxb.  Fl.  Ind.  ii.  668) ;  frutioosa,  foliia  longe 
petiolatis  oblongis  yd  lineari-oblongis  magais  membranaceis  ntxinque 
glaberrimis  supra  nitidis  subtus  glaucis,  pedonculis  axillaribas  unifloris, 
petalis  longissimis  lineari-lanceolatis,  carpellia  1-4-articalatis. — WaU. 
Cat.  6419  I 

Hab.  Assam!  Khasia  infra  8000  ped.!  Silhet!  Chittagong  1— (Fl. 
Apr.,  Mai. ;  fr.  Oct.)  (r.  v.) 

FnUex  ramosus.  Hamuli  doogati,  grisd,  mgoloa,  janiores  keYes,  pallidi  vd  (in 
sicoo)  flavescentes,  glaberrimi,  partes  noveUte  glabeirinuB;  gemmae  axillares  sab- 
pabmdae.  Foiia  acuta  vd  acuminata,  inferiora  in  ramulo  interdom  obtusa,  6-15 
poll,  longa,  2-4  lata,  petiolo  incrassato  cylindrico  J— f-polL,  punctis  peUuddis  cre> 
berrimis  notata.  Pedunculi  badn  verBUB  pluribracteati,  bracteis  linearibua  minutis 
ful?o-pabescentibu8  rarios  flores  abortiTOS  in  axilla  foventibus,  sapeme  gradles,  apice 
sabclavati,  longitudioe  vdde  rarii,  nunc  pollicares,  pleramque  dongati,  4-10-polli- 
cares.  Alabastri  juniores  fulvo-pubesoeutes,  soios  glabri,  dongati,  4-6  pollices 
longi.  Sepala  3,  rotuudato-reniformia,  mucronata,  extus  pnbeaeentia,  vix  2  lineas 
long^  FHalu  3,  quorum  2  sepissime  in  unom  ooalita,  plano-convexa,  cnsae  eo* 
riaeea,  ^pice  oontorta,  laeria,  glabra,  basi  ^-\  poll,  lata,  extus  anrantiaca  vd  ex  an> 
raotiaoo  yiridesoentia,  interne  flavida.  Ovaria  SMk-ovdata.  Stigmata  pubescentia, 
recorva.  Tonu  apice  tmncatus.  Carpella  numerosa,  toro  dilatato  cyUnthioo  inserta, 
pedioello  i-1-polljcari  suffnlta,  mguloaa,  juniora  pilis  adpressis  subpubesoentia^  de- 
mam glabra ;  articnH  1-4,  oblongi  vd  ovdes,  -^-f  poll,  longi,  terminalis  apicolatua. 

This  magnificent  spedes  Taries  remarkably  in  tbc  sbape  of  tbe  joints  of  tbe  fruit, 
wbicb  are  sometimes  avd,  wbile  at  otber  times  tbey  are  linear-oblong.  We  cannot, 
bowerer,  find  that  tbese  differences  bear  anj  definite  relation  to  tbe  lengtb  of  tbe 
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flower-^taDc,  whidi  is  also  a  somewhat  variable  cbaracter,  and  we  haye  no  doubt  that 
all  the  forms  are  referable  to  one  species. 

8.  U*  puymMdiala  (Bl.  Fl.  Jav.  Anon.  65.  t.  27) ;  arboreaP 
foliis  brevissime  petiolatis  obovato-oblongis  basi  cordatis  subtus  glan- 
ds, pedunculis  axillaribus  gracilibns,  petalis  lineari-lauceolatis,  carpellia 
1-7-articulatis.— ^^A.  DC,  Mim,  28  ;  Wall  Cat  6421 1  U.  discolor, 
JTaU.  Cat.  6420  B  !     U.  Alphonsii,  Wall.  Cat  6426  ! 

a.  Blumei;  ramdis  glabris,  foliis  subtus  glabris  vel  sub  lente 
sparse  pnberulis. 

/3.  JFallichU;  ramulis  fulvo-tomentosis,  foliis  subtus  dense  pu- 
bescentibus  siccis  purpureo-glaucis. 

Hab.  Ava,  Tenasserim,  penins.  Malay.,  JFMJ — (».  «.) 
DiSTBiB.  Java. 

Samvii  nigricantes,  glabri,  ad  axillas  folioram  et  in  omnibus  partibus  noveUis  pu< 
besceutes  (in  0  dense  fbisco-tomentosi).  Folia  apice  plerumque  acuta  vel  acuminata, 
inferiora  in  ramulo  ssspe  oblonga,  obtusa,  6-9  poll,  longa,  2-4  lata,  coriacea,  opaca, 
supra  glabra.  Petiolus  incrassatus,  lineam  longus.  Pedunculi  penduli,  juzta  basin 
bracteola  1  minima  lineari  mnnita.  Sepala  i-poll.,  late  ovata,  mncronata.  Fetala 
plana*  coriacea,  fere  3  undas  longa,  juuiora  extus  pubescentia,  intus  longitndinaliter 
carinata.  Tarus  conyezo-truncatus.  Ovaria  6-7-oyulata.  Carpella  pedioello  i- 
poUicari  stipitata ;  arfciculis  oblongis  strigoso-pilosis,  demum  glabrescentibns,  ultimo 
apiculato. 

The  young  petals  of  this  species  are  distinctly  carinate  on  the  inner  surface,  and 
therefore  deviate  a  little  from  Uie  ordinary  structure  of  Unonay  and  approach  aome- 
what  to  the  outer  series  of  the  genus  Ooniothaiamit*.  When  folly  developed,  how- 
ever, they  are  yery  like  those  of  the  last  species ;  and  the  stamens,  torus,  ovary,  and 
fruit  arc  precisely  those  of  Unona.  We  have  not  seen  enough  of  specimens  in  good 
state  to  enable  us  to  say  with  certainty  that  there  is  only  one  species ;  but  the  general 
habit  of  both  yarieties  is  so  much  alike,  that  we  believe  the  differences  will  not  be 
found  of  specific  importance  when  the  flowers  of  both  are  better  known. 

Sect.  3.  Pseudo-Unona. — Petala  6.    Carpella  inter  scmina  non 
eonstricta. 

9.  U.  pannoia  (Dalz.  in  Hook.  Kew  Misc.  iii.  207) ;  foliis  ovato- 
lanceolatis  obtuse  acuminatis,  floribus  axillaribus  subsessilibus,  petalis 
oblongo-lanoeolatis  villosis,  carpellis  ovoideis  laxe  pilosis. — Uvaria 
moUis,  WaU.  Cat  6475  ! 

Hab.  In  montibus  Concan,  Dalzell  I  Malabar,  WigM  ! — (Fl.  Aug. 
Oct.)  (t?.  ».  in  Herb.  Linn.  Soc.  et  in  Herb.  Wight.) 

Arhor,  Bamvli  rugulosi,  oortice  griseo,  juniores  pills  fuscis  patentibus  dense  pu- 
bescentes  yd  tomentosi.  Folia  paUida,  2|-4  poll,  longa,  ^l\  lata,  petiolo  viz  2 
lineas  longo,  peUucido-punctata,  coriacea,  supra  glabenrima,  subtus  parce  pubescentia, 
ad  costam  nenrosque  yelutina,  demum  glabrata ;  nervi  obliqui,  remoti.  Sepala  extus 
yfUosa,  ovata,  acuta,  3  Un.  longa.  Fetala  1-2-poIlicaria,  basi  unguiculata,  subffiqui- 
longa ;  interiora  paullo  angustiora.  Stamina  brevia,  cuneata ;  processus  connectivi 
capitatus,  subtruncatus.  Torus  elevatus,  oonvezus,  dense  aureo-strigosus.  Ovaria 
&-12,  dense  etlonge  aureo-strigosa,  in  stylnm  brevem  angustata.  Stigma  depresso- 
eapitatnm,  pilosulum.  Ovula  in  axi  2--S.  Torus  frnctus  tomentosus.  Carpella 
subsena  vel  abortu  pandora,  ovalia,  utrinque  obtusa,  brevissime  pedioellata,  |  poll, 
longa.     Semina  1-3,  magna ;  testa  nitida,  l«ivi. 

We  have  not  seen  a  specimen  from  Palzell,  but,  from  the  description,  we  have  no 
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doubt  that  hu  J^t  ii  the  nme  as  that  of  WalHdi,  whoae  npednMna  are  partly  com- 
mnnicated  hy  Wight  (in  fruit),  and  partly  by  Hqmo  (in  nower),  bat  in  both  cases 
without  special  locality. 

In  Dr.  Wight's  Herbarium  there  is  a  specimen  in  fruit  of  a  spedea  nea^  aDied 
to  U.pannota,  Dak.,  and  bearing  at  the  same  time  a  Tery  close  resemblanoe  in 
foUage  and  general  habit  to  Unona  virgalat  Blume,  B^dr.  (t^mirui  virgaia,  Bl.  ¥1. 
Jay.  Anon.  1. 19  et  26  B.)  The  fruit  of  Blame's  plant  is  however  yeiy  different 
Dr.  Wight's  specimetf,  which  was  gathered  at  Qnilon,  in  Malabar,  in  October,  1835, 
has  oblique  oblongo-lanceolate  leaves,  acute  at  the  base,  and  long  acuminate,  5-8 
inches  long  and  2^2i  broad,  thin  and  membranous,  with  oblique  distant  nenrea,  pro- 
minent below,  and  united  into  loops  a  long  way  within  the  margin.  The  petioles 
are  scarcely  i  inch  in  length,  thickened  and  cylindric,  and  the  loives  arc  glabrous 
above  and  very  slightly  downy  on  the  midrib  below.  The  spedmen  bears  one  fruit, 
supported  on  a  pe^oel  little  more  than  a  line  in  length  in  the  axU  of  the  lowest  leaf. 
Two  carpels  remain,  and  the  scars  of  two  more  are  visible ;  they  are  oUong  and  ob- 
tusely mncronate,  f  of  an  inch  in  length,  with  a  pedicel  a  line  long,  two-seeded,  and 
dightly  conatricted  in  the  middle  between  the  seeds,  yellowish-brown,  slightly  pa- 
besoent  and  granular. 

Species  chfructum  ignotum  dubia, 

10.  U«  pnecoz  (H.f.  et  T.)  ;  foliis  lanceolatis  acuminatis,  floribus 
in  axillis  foliorum  delapsorum  cum  ramulo  solitariis  longiuscule  pedi- 
cellatis  nutantibus,  petalis  linearibus  elongatia  glabriusculis. 

Hab.  Aasam,  Simons  f — Fi.  Febr.  (r.  *.) 

Jrbor  forsan  humiUs.  Ramuli  rugulosi,  cortice  griseo,  in  specimine  snppetente  flo- 
rido  foliis  adultis  orbati,  floribus  uua  cum  foIii»  novellis  e  gcmmis  axiUaribus  evolotis. 
Folia  (novella)  tennia,  incano-pubemla,  2-3  poll,  longa,  f-1-^  lata,  petiolo  vix  i-poll. 
PeduncuH  gnciles,  poUicares,  cum  ramulo  tubercnlo  axiUari  piloso  inserti.  S^yaU 
lineari-oblonga,  acuta,  membranacea,  f  poU.  longa.  Petala  2^-3-poIlicaria,  teuuis- 
sima.  StamitM  truncato-capitata.  Ovaria  glabra;  stylo  oblongo,  piloso.  Chmla 
in  sutura  ventrali  2-3. 

A  very  singular  species,  of  which  we  have  before  us  several  specimens  collected  by 
Mr.  Simons,  all  in  good  flower,  and  covered  with  young  shoots  and  scarcely-expanded 
leaves.  It  seems  to  be  a  soft-wooded  plant,  and  the  branches  have  the  appearance 
of  being  jointed,  from  the  peculiar  development  of  the  young  shoots.  Thoe  are 
much  smidler  than  the  pulvinar,  or  tubercle,  from  which  they  spring,  and  the  flower- 
stalk  is  inserted  into  it  exterior  to  the  branchlet,  both  being  immened  in  short  rigid 
hairs.  As  there  are  no  adult  leaves  on  our  specimens,  it  is  doubtless  a  deddaoos- 
leaved  plant. 

11.  U.  stenopetala  (H.f.  et  T.);  foliis  brevissime  petiolatis  obo- 
vato-lanceolatis  vel  lineari-oblongis  basin  versus  angustatis  basi  obtusis 
et  oblique  emarginatis,  floribus  secus  ramos  crassiores  dense  fasdculatis, 
petalis  angustissime  linearibus  elongatis. 

Hab.  In  prov.  Tenasserim  ad  Moulmein,  Lobb  / — (v,  s.) 
DiSTRiB.  Java,  Lobb  / 

Arbor?  BatnuH  graciles,  juniores  fosco-pubesoentes.  Folia  acuminata,  4-<J 
poll,  longa,  li-li  lata,  petiolo  vix  lineam  longo,  tenuitcr  coriaoea,  supra  glabra, 
subtus  p^da,  secus  costam  pubescentia.  PeduncuH  in  massam  Ugnosam  varie  ra> 
mosam  coaKti,  squamulis  vestiti ;  pedicelli  pubescentes,  |-^  poll,  lougi,  basi  hnus 
teolas  1-2  lanceolatas  gerentes.  Sepala  basi  subconnata,  longe  angustata,  ^  poIL 
longa.  ciliata,  extus  pubescentia.  Petala  2-S-pollicaria,  vix  lineam  lata,  extus  seri- 
ceo-puberula ;  extenora  basi  parom  dilatata,  connata,  obtuse  carinata;  interiora 
paullo  angustiora,  basi  remota.    Ovaria  4-7.  villosa,  oblonga.    Ovula  5,  hoiiiontalis. 
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In  tbe  absence  of  fruit,  this  species  and  the  next  cannot  be  better  placed  tban  in 
the  genns  Unona.  They  are  probably  congeners  of  Unona  pannoMt  DalzeU,  and  of 
Uvaria  tdrgatay  Blame. 

12.  U.  canliflora  (H.f.  et  T.);  foliis  lineari-oblongis  vel  lineari- 
lanceolatis  breviasime  petiolatis  basi  rotundatis  obtusis,  floribus  secus 
raiDOs  fasciculatis,  sepalis  dense  pilosis,  petalis  linearibus  sericeis. 

Hab.  In  peninsula  Malay  ana  ad  Singapiir,  Lobb  ! — (r.  «.) 

Arbor?  Bamuli  dense  Aisco-tomentosi.  Folia  6-6  poll.  loDga,  l|-lf  lata,  pe- 
tiolo  vix  lineam  longo,  incrassato,  tomentoso,  tenaitcr  coriacea,  supra  lucida,  snbtus 
(secns  costom  densius)  fusco-pubescentia,  nervis  falcatis.  Flores  in  fascicnlo  paa- 
ciores  qnam  in  pnccedente.  Pedicelli  pedunculo  abbreviato  lignoso  ramoso  inserti, 
i  poll,  longi,  tomentosi.  Sepala  ovato-lanceolata,  i-pollicaria.  Petala  2|  poll, 
longa,  i  poll,  lata,  (ex  siceo)  Isete  rubra.  Stamina  indefinita,  breriter  cuneata,  trun- 
cata,  antherarum  loculis  discretis.  Ovaria  ovalia,  deuse  albo-strigosa.  Ovula  in 
sutura  ventrali  3-4. 

17.  POLYAI.THIA,  Blume. 

Polyaithia,  §  1,  Blumey  Fl,  Jav.  Anon,  70. 

Sepala  3.  Petala  6,  biserialia,  ovata  vel  elongata,  coriacea,  plano- 
cx>nYexa,  sest.  valvata.  Stamina  indeiinita,  connectivo  truneato  capi- 
tato ;  antheris  lineari-oblongis  dorsalibus.  Torus  apice  truncatus,  pla- 
nus. Ovaria  indefinita,  oblonga,  in  sutura  ventral!  prope  basin  biovulata. 
Stylus  oblongus.  Carpella  Guatieria. — Arbores,  foliis  coriaceis,  nervis 
obliguis  distantibus  apice  arcuatim  connexis  inconspicuisy  floribus  axUlari- 
bus  vel  extraHilaribm. 

The  genns  Polyaithia,  as  originally  instituted  by  Blume,  included  four  very  dis- 
tinct groups,  all  of  which  were  clearly  distinguished  by  that  author  as  sections. 
Blume  made  the  character  of  the  genus  to  rest  mainly  on  the  two-ovuled  ovary. 
This  indeed  is  the  principal  point  of  resemblance  between  the  different  groups  which 
he  brought  together  under  this  genus,  while  they  possess,  it  appears  to  us,  too  many 
and  important  points  of  distinction  to  permit  of  their  being  associated  together. 
We  have  therefore  considered  each  of  Blume's  sections  as  a  distinct  genus,  except 
Kemtia,  which  is  so  closely  allied  to  our  genns  Melodorum  that  it  does  not  appear 
necessary  to  retain  it  as  a  ecnus.  As  Blume  has  foreseen  the  probability  of  this  being 
done,  and  has  given  to  eacu^  section  a  name,  indicating  at  the  same  time  to  which  he 
desired  the  generic  name  to  be  attached,  we  have  of  course  made  no  alteration  in 
thai  respect.     The  true  Polyaithia,  in  the  restricted  sense,  as  characterized  above, 
ifl  nmch  more  closely  allied  to  Ouatteria  than  to  any  other  genns,  the  flowers  being 
in  DO  respect  diflerent,  except  by  the  increased  number  and  different  position  of  the 
ovoles.     The  species  have,  however,  a  peculiar  habit,  not  like  that  of  the  majority 
of  Gnatierus,  the  very  short-petioled  leaves  giving  them  a  peculiar  facies.     Gnat- 
taria  suberosa,  however,  approaches  the  genus  Polyaithia  in  this  respect  very  closely, 
and  forms  a  direct  transition  from  the  one  genus  to  the  other.    We  learn  from  Blume 
that  species  of  Polyaithia  are  numerous  in  the  Malayan  Archipelago,  while  within 
our  limits  they  are  entirely  confined  to  the  Malayan  peninsula.     Besides  Blume's 
species  and  those  described  below,  we  have  before  us  several  species  from  the  Philip- 
pines, collected  by  Cuming.    We  have  also  seen  an  imperfect  specimen  from  Ceylon, 
m  Dr.  Wight's  Herbarium,  which  resembles  P.  obliqua,  but  has  oblong-lanceolate 
leaves  more  membranous  than  those  of  that  species,  and  long-pedicelled  flowers  op- 
posite the  leaves,  not  axillary  as  in  P.  obliqua :  it  is  probably  a  very  distinct  species. 

T 
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1.  p.  ciBBflBMnBCm  (H.f.  et  T.) ;  foliis  lanceolatis  basi  angustatis 
cordutis  brefi^sime  pctiolniis,  pedunculis  extra-alaribus  unifloris,  petalis 
ohloiigis  acutis  extus  ^^riceis,  carpellia  globosis  breviter  pedicellatis 
fusco-tomentosis. — Guatteria  cumamomea,  JFiaU.  Cat,  6444  \  G.  mul- 
lii-tnis,  f^'alL  Cat.  6445  I 

Hab.  Id  {icninsiaa  ^lalajana  ad  Penang  et  Singapur! — {p.  9.) 

Arbor,  ramia  ciuerris  ruc'jsis.  Rammii  fulvo-tomentosa.  Foiia  G-10  poll.  longa, 
'l-^\  bta.  petiulo  t-Z  lu. -as  lougo,  pubesceote,  iocrassato,  teooiter  coriaeea,  sapeme 
glabra,  nit  Ida,  seoH  ccAtam  piberola,  fubtus  pubescentia,  secus  costam  Denrosqoe 
toibcutosa.  PeduKcuIi  H>litani  Tel  bioi,  fulvo-tomeutosi,  ^-poUicares,  basi  biacteolis 
2-3-liiiearibus  pairis  maiiiti.  Sijio/a  rotondata,  acuta,  pubescentia.  Fetala  aeqoi- 
louza,  ^poUicaria ;  exteriora  paollo  latioia,  crasae  ccMiacea.  (haria  dense  strigosa. 
Turu^fnurtut  iorrossatiis.  C^irp^Ua  fere  poUicaria,  pcdicdlo  \  poll,  longo,  tomeiito 
deti£o  loDgo  interteito  fdsi-o  vestita.  Semen  erectQm,  eoafoime;  testa  pciicarpio 
rrwdnnata,  endospermio  nitido  tend. 

2.  P*  obUqiia  (H.f.  et  T.)  ;  foliis  subsessilibus  lineari-oblongis 
obtuse  acuminatis  basi  parum  angustatis  oblique  cordatis,  pedimculis 
axiUaribus  unifloris,  petalis  oblongis  obtusis  extus  serieeb,  carpellis 
globosis  pedicellatis. 

Hab.  In  peniDsoia  Malayana  ad  Malacca,  Griffith  ! — (r.  «.) 
DiSTBiB.  Borneo,  Low  ! 

Arbor.  Hamuli  viminei,  foliosi,  gUbri,  cortioe  Isvigato  nitido  fasoescente  betn- 
liuo,  pustolis  albidis  minntis  crebris  tubercnlato ;  partes  novelise  adpresae  pnbescentes. 
FoHa  4-6  polL  longa,  1-1^  lata,  petiolo  vix  lioeam  longo,  rigide  coriaoea,  glabenima, 
utrinqae  lucida,  sabtoB  pallidiora.  Peduneuli  \-\  poll.  longL  Sepala  rotondata, 
pabeaoentia.  Fetala.  \  poll,  longa,  crasae  coriaeea,  ipgnalia.  Totum  Inmcatns. 
Ocaria  stiigosa,  rabdcfinita.  Carpei/a  atro-fdsca,  glabra,  granuloBa,  pisi  m^joris 
magaitudine,  pedioello  4  poll,  longo. 

3.  P.  caolillora  (H.f.  et  T.)  ;  foliis  breviter  petiolatis  lanceolatis 
basi  vix  acutis  apice  obtuse  acuminatis,  pedunculis  axillaribus  fascica- 
latis  elongatis,  petalis  linearibus  extus  strigoso-villosis. — ^Uvaria  cauli- 
flora,  JFall.  Cat.  6476 ! 

Hab.  In  peninsola  Malayana  ad  Singapur,  WaU.! — (9^  «.  in  Herb. 
Linn.  Soc.) 

Arbor  ramosissima.  RamuH  graciles,  virgati,  glabri,  cortice  dnereo  nitido  vix 
nigoloso,  lenticcllis  miuntis  sparsis  taborculato;  partes  noTellae  tomentoaee.  /b/ia 
3-6  poll,  longa,  1-lf  lata,  petiolo  vix  2  lineas  longo,  coriaoea,  fiima,  anpra  glabra, 
nitida,  snbtuB  secos  costam  nervosqne  pubescentia,  reticnlato-nervosa.  Fedicelli  in 
axillis  foliomm  dclapsorum  snbterni,  filiformes,  apice  subclavati,  14-2  poll,  longi, 
pubescentes,  ima  basi  bracteolis  paocis  squamseformibus  munitL  Sepala  ovata, 
acQtioscula/  extus  adpresse  pilosa.  Fetala  pollicaria,  eeqnilonga ;  exteriora  paullo 
latiora.     Torus  cylindricus,  tmncatos.     Ovaria  strigoso-pflosa.     Fhtctut  ignotus. 

18.  GUATTERIA,  Ruiz  et  Pavon. 

Sepala  3,  rotundata  vel  ovata,  parva.  Petala  6,  festivatione  biseria- 
tim  valvata,  plana,  ovata  oblonga  vel  linearia.  Stamina  indefinita,  late 
cuncata ;  conDectivo  truncnto,  capitate ;  antherarum  loculis  dorsalibus 
reniotis.     Ovaria  numerosa,  oblonga,   ovulo  1  e  basi  erecto.     Stjflts 
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oblongiis,  basi  intus  sulcatus.  Torus  panim  elevatus,  plano-couvcxus, 
iuterdum  medio  excavatus.  Carpella  sicca,  pericarpio  tenui  ssepe  fra- 
gili.  Semen  erectum. — Arbores  sape  procera,  vel  frutices  {interdum 
scandentes  ?)  habitu  varia,  foliis  oblique  nervosis,  iuflorescentia  axiUari 
vel  qppositifolia. 

We  retam  the  genus  ChuUieria  nearly  as  left  by  Blame  and  Martins.  It  is  still 
TexT  extensive,  and  perhaps  not  quite  natural,  though  we  have  not  been  able  to 
find  any  good  characters  for  subdividing  it.  The  greater  number  of  the  species  are 
Amencan. 

1.  G.  longifolia  (Wall.  Cat.  6442  !)  ;  foliis  e  basi  lata  longissime 
augustatis,  floribus  versus  apicem  pedunculi  axillaris  racemosis,  petal  is 
elongatis,  carpellis  ovoideis.-— ^.  et  A.I  Prod.  i.  10;  Wight,  Ic.  t.  1. 
Uvaria  longifolia,  Lam. ;  Bjoxh.t  Fl.  Ind.  ii.  664.  Unona  longifolia,  Dun. 
Anofi.  109 ;  DC.  SysL  i.  492,  Prod.  i.  90. 

Hab.  In  sylvis  Zeylanise !  et  Tanjor,  Wight !  per  totam  Indiam 
tropicam  frequentissime  culta. — {v.  v,  cult.) 

Arbor  proccra,  elegans,  ramis  adscendentibus.  Bamuli  graciles,  glabri ;  gcmmtc 
pubescentes.  Folia  basi  plerumque  in  petiolum  angustata,  rarius  rotundata,  sub- 
monbranacea,  margine  undulata,  5-8  poll,  longa  vel  interdum  (fere  pedalia,  1-2 
rarius.  3  poll,  lata,  pet.  |— ^-poll. ;  utrinqne  glabcrrima,  lucida,  pellucido-punctata, 
nerris  obliquis  parallclis,  venulis  crebre  reticulatis.  Pedunculi  ad  axillas  foliorum 
delapsorum,  breves,  i  poll,  longi  vel  plerumque  multo  breviores,  interdum  viz  ulli, 
solitarii  vel  bini  (et  tunc  1  sessilis),  cinereo-incani,  basi  bracteolis  minutis  squamse- 
formibus  muniti.  Pedicelli  plurimi,  secus  pedunculi  apicem  dense  raccmosi,  brac- 
teis  parvis  suffulti,  elongati,  graciles,  1-2-pollicares.  Sepala  extus  puberula.  Petala 
f-poIL,  e  basi  lata  subulata,  parallele  nervosa.  Torus  frueius  pubescens.  Carpella 
plerumque  pauca,  f  poll,  longa,  pedicello  i-poll.,  glabra,  fusca,  vix  granulata. 

This  Weill  known  and  very  ornamental  tree  is  commonly  planted  along  roads  in 
Bengal  and  throughout  the  southern  parts  of  India,  but  scarcely  at  all  beyond  the 
tropics,  the  winters  of  the  northern  parts  of  Hindostan  being  probably  too  cold  for 
it.  Roxburgh  did  not  know  its  native  country,  and  we  learn  from  Blumc  that  it  is 
not  a  native  of  Java.  It  appears,  however,  to  be  really  indigenous  in  Ceylon,  and 
in  the  southern  part  of  the  Madras  Peninsula. 

2.  6.  bifaria  (Alph.  DC.  Mem.  41) ;  foliis  ellipticis  acuminatis 
basi  acutis  punctatis  supeme  glabris  subtus  pubescentibus,  pedunculis 
axillaribus  niidis  1-floris,  petalis  lineai'i-lanceolatis,  carpellis  longe  sti- 
pitatis  ovoideis. —  Wall.  Cat.  6447  ! 

Hab.  In  Ava  circa  Prome,  Wall.! — (t?.  «.  sinejlore.) 

This  species  is  said  to  differ  from  the  next  only  by  the  linear  petals.  The  speci- 
mens in  the  Linncan  Society*3  herbarium,  which  are  the  only  ones  we  have  seen,  are 
unfortunately  not  in  flower.  We  cannot,  however,  distinguish  them  in  any  way  from 
G.  cerafoides  ;  our  diagnosis  is,  therefore,  taken  verbatim  from  Alph.  De  Candolle. 

3.  6«  cerasoides  (Dunal,  Anon.  28) ;  foliis  lanceolatls  vel  ob- 
longo-lanccolatis  subtus  pubescentibas,  pedicellis  1-3  ad  apicem  pe- 
dunculi axillaris  tuberculiformis,  petalis  ovato-oblongis,  carpellis  ovoi- 
deis apiculatis  longe  pedicellatis. — DC.  Sgst.\.  503,  Prod.  i.  93  ;  Wall. 
Cat.  6486  1  W.  et  A.!  Prod.  i.  10.  Uvaria  cerasoides,  Roxb.f  Cor.  i. 
t.  33,  FL  hid.  ii.  666. 

Hab.  In  montibus  tropicis  ct  subtropicis  Bahar,    Ilam.f   Orissa, 
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Eom6.  /  Dekhan !  Maisor !  Courtalam,  fflght  /  et  forsan  totius  Cania> 
ticae. — (p.  «.) 

Jrhor.  RamtuU  ciiierei,  ragoii,  ^abri,  jmuores  cam  oifiitiiM  pntibai  noTdlii 
hxe  tomeatoci.  /Wm  valde  approxiiiiata,  baai  rotondatft  Td  panim  aagustata,  %-% 
poIL  loDga,  1-2  laU,  pet.  rix  2-]in.,  tenoia,  sabmembranacea,  sapim  glabra,  nitida, 
aecns  cosUm  pobeaccntia,  sobtns  laxe  pabescentia,  pube  aeeos  oostam  et  nerros  pe- 
tioluinqne  denaiafe.  PediceHi  axillans,  f-1  polL  kmgi,  gncika,  aoiitarU  vd  2~S  e 
tttbercolis  axiUaribos  lignosia  interdmn  in  pednsealaiii  rix  lincam  longam  eJoogatis 
orientea,  pobeacentea,  l^i  sqnamis  aUqnot  soAilti  et  bine  iade  bncteis  2-8  foliaoeis 
uaqne  ad  i  poll,  longis  oTstis  interdain  plaoe  dcficicntibns  mimiti.  SejmiiL  pabes- 
oeQtia,  \  poll,  longa.  Petala  vii  longion,  crasse  camoaa,  adpresie  pabeinila.  Oew- 
ria  fuseo-shrigusa.  Tonu  fnteitu  pamm  dflataios.  pabeecens.  Ct^rpMa  nnmeiosa, 
spam  pnbenoila,  ni&:ra,  \  poll,  longa,  pedieeUo  dapk>  loBgiore. 

That  portico  of  Wall.  Cat.  &lSt>  D,  which  ia  marked  as  bwring  been  ooOBeted  bj 
Hamilton  at  Goalpara,  in  Eastern  Bengal,  doae  to  Assam,  is  HyalotUauma,  We 
have  therefore  omitted  that  locality,  as  the  tree  does  not  appear  to  occor  oa  the  east 
of  the  Ganges,  bnt  to  be  eonfined  to  the  drier  regions  of  BcLar,  and  the  eastern  part 
of  the  Madras  Peninsula.  It  remains,  howevw,  to  be  determined  whether  (ur  not  the 
species  be  not  also  a  native  of  similar  climates  in  the  drier  parts  of  Ava,  if,  as  b  pro- 
bable, the  last  species  consist  of  the  leaves  of  this  species  with  the  flowera  xA  some 
other  (probably  G,  Simuurum). 

4.  G.  soberosa  (Dun.  Aoon.  128) ;  foliis  brevissime  pedolatis  ob- 
longis  subtus  paberulis,  pedicellis  plerumque  solitariis  infra  mediam 
uoibracteatis,  petalis  OFaUbus,  carpellis  globosis  breviter  pedioellatis. 
— i)(7.  ;^9i.  i.  504,  Prod.  i.  93 ;  fTaU.  Cat.  6437  \',fF.etA.  Prod.  i. 
10.     Uvaria  suberosa,  Roxb.  Cor.  i.  t.  34,  Fl.  Ind.  ii.  667. 

Hab.  In  Zeylania !  Caraatica !  Orissa  !  Bahar !  Bengal  1  Assam ! 
Tenasserim ! — (Fl.  Apr.  Mai.)  (r.  v.) 

DisTBiB.  Ins.  Philipp.  {Cuming,  1051 1  1191 !)  ;  an  vere  indigena? 
(In  Java  non  indicator  a  Blume.) 

IhUex  Tel  arbor  parnu  Rawti  fnsoo-cinerei,  mgosi,  palllde  tabercnlati,  cortioe 
ssepe  incrassato  snberoso,  adolti  glabri,  joniores  laie  pnb^centes ;  gemnue  sericoe. 
Folia  ntrinqne  obtusa  vel  rarins  basi  parom  angnstata  et  apioe  acuta,  interdum  basi 
obliqna,  tenoia,  fere  membranacea,  margine  ondulata,  sapra  glabra,  snbtns  plus  minus 
pubesoentia,  dcmum  glabrata,  2^-5  poll,  longa,  l-l  f  lata,  pet.  1-2  lineas  longo. 
Pedunculi  axillares,  breyissimi.  Pedicelli  pleramqoe  soUtarii  (rarios  2),  i-l-poUi- 
cares,  graciles,  apice  subclavati,  pubescentcs,  infra  mediam  bracteolam  lincari-snba- 
iatam  gerentes.  St'pala  pabescentia,  in  fructn  snbpersistentia,  parra.  PeUda  ora- 
lis, obtusa,  pabescentia ;  interiora  \  poll,  longa,  exterioribas  fere  dnplo  IcMigiota. 
Ocaria  fusco^strigosa.  Toms  fructus  parms,  globosns,  tomentosns.  Carpe/ia  na- 
merosa,  globosa,  macron alata,  iiiius  sulcata,  subsericea,  demom  glabrescentia,  pisnia 
paiTom  magnit.  icquautia,  pedicello  eeqailongo. 

5.  6.  persicflefolia  (U.f.  etT.) ;  foliis  lanceolatis  acaminatis  basi 
ang:astatis  obliquis  subtus  sparse  pubenilis,  pedicellis  2-3  fasciculatis 
pedunculo  supra-axiUari  brerissimo  suffultis,  petalis  fere  rotundatis  ex- 
terioribus  minoribus,  carpellis  globosis. 

Hab.  In  Zeylania  ad  Narawelle,  Champion  / — (Fl.  Apr.)  (©.  *.) 

Frtit^x.  Ramnli  grisci,  nignlosi,  dense  foliosi,  glabri,  jmiiores  fusco-pabesoentes. 
Fa/ia  plenimquc  iu  nrunicu  loagnm  gracile  nttcnnata,  2-4  poll,  longa,  f-1^  lata. 
{K'tiulo  vix  liiuam  iongo,  coriacca,  subtus  pallida,  nervis  inoonspicuis  intra  marginea 
arcuatis.     PeduncufHs  vix  liueam  lougus.     Pedicelli  \-\  poll,  longi,  fuseo-pube- 
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scentes.  Fiores  puri.  Sepala  ovaU,  acuta,  strigoso-tomentofia.  Petala  crwac  co- 
riacea,  strigoso-pubescentia;  exteriora  sepalis  duplo  majora,  rotundata,  abrupte  acu- 
minata; interiora  ext.  fere  duplo  minora,  i  poll,  longa,  rotundata,  acutiuscula. 
Ovaria  dense  strigosa.  TonufrueUis  parnu.  Carpella  10  vel  plura,  pedieello  vix 
lineam  longo  suiToJta,  pisi  magoitudine,  granokta,  vix  puberula, 

6.  0«  Corinti  (Dun.  Anon.  134)  ;  foliis  ovatis  vel  oblongis  rarius 
lanceolatis  lucid  is  coriaceis  utrinque  prseter  costam  puberulam  glaber- 
rimis,  pedicellLs  axillaribus  solitaiiis,  petalis  ovali-oblongis,  carpellis 
ovoideis  granulosis  strigoso-pubesoentibus. — DG.  SyU.  i.  507,  Prod.  i. 
94;  W,  et  A.  Prod.  i.  10  ;  Wight,  III.  L  898.  G.  acutiflora,  fTaU. 
Cat.  6438  !  (excl.  D). 

Hab.  In  Zeylania  !  Malabar  !  Tanjor !  et  Courtalam  ! — (v,  s.) 

Fruiex  (acandens,  ex  Wight)  ramosus,  foliosos.  Bamuli  cinerei  vel  nigrfcantes, 
cortice  rogoso  glabra,  juniores  puberuli ;  gemmse  strigoao-tomentosis.  Folia  aco- 
minata,  basi  acuta  vd  rotnndata,  2-4  poll,  louga,  1-2  lata,  pet.  2  lin.  longo,  pellu- 
cido-pnnctata,  supra  atro-viridia,  nervis  obliqnis,  venulis  conspicuc  reticulatis,  subtus 
pallidiora ;  petiolo  et  oosta  utrinque  pills  adpressis  sparsis  puberulis,  dexnum  glabratis. 
PedicelU  filiformes,  1-2-poUicares,  strigoeo-pubescentes,  bosi  et  infra  mediani  brae- 
teola  minuta  squamffiformi  rarius  foliosa  muniti.  Sepala  rotundata,  acutiuscula,  ex- 
tos  tomentosa.  Peiala  pnbeacentia ;  interiora  paullo  majora,  \-\  poll,  longa.  Ovaria 
atrigoso-pilosa.  Torut  fructus  non  dilatatos.  CarpeUa  5-15,  fere  \  poll,  longa, 
pedioello  squilongo  strigoso. 

Apparently  a  very  variaUe  plant  in  form  of  leaf ;  but  all  the  specimens  b^re  us 
oertunly  belong  to  one  species.  Wight  figures  the  fruit  as  ^obose,  but  in  moat  of  the 
specimens  before  us  it  is  a  little  ovoid.  0.  tempervirenSy  Dunal,  and  0.  aeuti/Ufra, 
Dunal,  founded  entirely  on  Bhcede's  figures  (Hort.  Mai.  v.  t.  16,  18),  appear  to  us 
to  differ  in  no  diaracter  of  importance  from  t.  14  of  the  same  volume,  which  is  con- 
sidered to  represent  0.  Corinti,  Bun.  The  shi^  of  the  petals  varies  from  acute  to 
obtuse,  and  the  flowers  vary  a  good  deal  iu  sire.  0.  sempervireus  is  said  by  Rheede 
to  be  common  in  Malabar,  and  G.  atmtifiora  to  grow  in  mountainous  places ;  and  it 
ia  not  likely  that  no  trace  of  these  species  (if  distinct)  should  be  found  in  Br.  Wight's 
extensive  collections.  There  can  at  least  be  no  doubt  that  Q,  aeuHflora,  which  is 
the  only  one  of  the  three  figured  in  flower,  is  only  the  flowering  state  of  one  of  the 
other  two. 

7.  G.  Jenkinsii  (H.f.  et  T.) ;  foliis  oblongo-lanceolatis  utrinque 
glaberrimis,  pedicellis  axillaribus  plerumque  solitariis,  petalis  (magnis) 
ovato-lanceolatis,  carpellis  oblongis  pedicellatis. 

Hab.  Assam,  Jenkins!  Silhet!  Malacca,  Qriff.! — (r.  t?.) 

Arbor  (forsan  scandens)  ramosissima.  Bamuli  stricti,  graciles,  glabri,  cortice  ni- 
gricante  vel  griseo  ruguloso,  juniures  fusco-pubescentes.  Folia  acnta  vel  acuminata, 
baai  rotundata  vel  acutiuscula,  4-7  poll,  longa,  1|-  fere  8  lata,  petiolo  ^-poU.,  tenui- 
ter  coriacea,  lucida,  sabtua  pallida,  nervis  obliquis  remotis  pturallelis,  venulis  con- 
spicue  reticulatis.  Pedieelli  (rarius  bini)  |-1  poll,  longi,  stricti,  fulvo-tomentosi, 
basi  bracteolis  2-3  minutis  squamocformibus  stipati,  medio  et  prope  apicem  bracteo- 
1am  rotnndatam  vel  oblongam  deciduam  gerentes.  Sepala  \  poll,  longa,  ovalia, 
extufl  tomentosa.  Petala  ban  angustata,  plana,  tenuiter  coriacea,  ext.  If,  int.  li 
poU.  longa  {\  poll,  lata) ;  juniora  cinereo-incaua,  demum  pubcrula  tantum.  Ovaria 
strigoso-pilosa.  Torus  jfructu*  globosus,  tomentosus.  Carpella  numcrosa,  oblouga, 
apiculata,  f -pollicaria,  pedieello  sequilongo,  glabra,  minute  granulosa. 

8.  G.  coffeoides  (Thwaites,  mss.) ;  foliis  lanceolatis  vel  oblongo- 
lanceolatis  utrinque  glabcrrimis,  pedicellis  axillaribus  solitariis,  petalis 
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lanceolatis,  carpeUis  ovoideis  obtuse  rostratis  in  pedicellum  acquilongutD 
attenuatis. 

Hab.  In  Zeylania,  Thioaites/  (No.  2503.)— (t?.  «.) 

JrboTy  oortioe  cinereo  nxgoao  glabro ;  partes  noveUs  ciuereo-paberulsc.  Folia 
basi  acuta,  vel  rarias  rotundata,  longe  attenaata,  teauia,  pellncide  ponctata,  mai^ne 
undalata,  oblique  neirosa,  4-7  poll.  longa,  1-2^  lata,  petiolo  i-poUicari,  PediceUi 
axillares  vel  ad  axUlas  foliomm  delapaorxiin,  pollicares,  adpresse  pubcruli,  basi  arti- 
cnlati,  bracteis  2-8  flquamfcformibas  deciduis  muniti.  Sepala  fere  rotundata.  Pe- 
UUa  coriacea,  e  basi  lata  lanceolata  obtusiuscula  pollicaria,  intciiora  paruin  longiora. 
Torua  frucitu  globosos,  tomentosus.  Carpella  graxLolosa,  ciuereo-pabenzla,  \  poll, 
longa. 

There  is  only  one  expanded  flower  on  tbe  specimen  before  ns :  this  we  have  not 
examined,  but,  as  a  memorandum  on  the  accompanying  ticket  informs  us  that  the 
ovules  are  solitary,  we  refer  this  plant  without  hesitation  to  Guaiteria. 

9.  G.  fragrana  (Dalzell  in  Hook.  Kew  Misc.  iii.  206) ;  foliis  ob- 
longo-lanoeolatis  ovalibus  vel  ovatis  iuterdum  obovatis  valide  costatis, 
pedanculis  axiliaribus  decorapositis  multifloris,  petalis  anguste  lineari- 
bus,  carpellis  magnis  ovoideis  cinereo-iDcanis  longe  pedicellatis. 

Hab.  Concan,  Dalzell  f  Law  f  Malabar,  JFiffM  / — (p.  s.) 

Arbor.  Bamuli  cortice  griseo  rugoso,  lenticellis  albidis  ssepe  notati,  glabri ;  gem- 
mae snbtomentosas.  Folia  seepe  obliqua,  basi  rotundata,  apice  plerumque  obtnsa, 
mucronata,  sed  interdum  acuminata,  4-9  poll,  longa,  2-5  lata,  petiolis  |— |-poIlican- 
bus,  membranacea,  utrinque  glabra,  nitida,  juuiora  secus  costam  ncrvosque  pubenda, 
oosta  subtus  saspe  tuberculata.  Pedunculi  ad  axillas  •foliorum  dclapsorom,  secus 
ramulos  crassiores  siti,  abbreviati,  validi,  vix  pollicarea.  Pedieelli  fiiiformes,  poUi- 
cares,  incano-puberuli,  infra  medium  bracteola  cadaca  rotundata  muniti.  SipaUt 
minuta,  rotundata,  extus  pubescentia,  apioe  recurva.  Peiala  1\  poll,  longa,  2  lin. 
lata,  longe  attenuata,  siJsroqualia,  incano-puberula.  Pedieelli  frueiuz  incrassati, 
lignosi.  Torus  dilatatus,  depresso-globosus,  diam.  4-poll-*  fulvo-tomentosus.  Car- 
pella  10-20,  obliqua,  dorso  gibbosa,  l-lj  poll,  longa,  pedicello  sequilongo,  apice  ob- 
tusa  et  obtuse  mucronata.  Semen  conforme.  Testa  cum  exocarpio  fhigOi  arete 
coalila.    Endospermium  albidum,  nitidum,  papyraceum,  transverse  fibrosum. 

10.  6.  Simiaram  (Ham.  ex  Wall.  Cat.  6440 !) ;  foliis  ovalibus 
vel  ovatis  valide  costatis,  pedicellis  axillaribus  2-3  fasciculatis  nudis, 
petalis  lineari-oblongis  obtusis  interioribus  longioribus. 

Hab.  In  Silhet,  JFall.!  Assam  inf.,  Ham.! — (p.  *.  ex  Hort.  Calc.) 

Arbor y  cortice  cinereo  glabro,  gemmis  pubesccntibus.  Folia  G.  fragrantiz^  scd 
minora,  utrinque  glabcrrima.  PediceUi  gracilcs,  pollicares,  incano-puberuli.  Petala 
glabra,  interiora  pollicaria,  exteriora  \  breviora. 

G.  lateriflora^  BUune,  is  evidently  closely  allied  to  this  species  as  well  ad  to  the 
preceding.  All  three  seem  to  vary  much  in  the  size  and  shape  of  the  leaves,  but  to 
be  readily  distinguishable  by  the  inflorescence. 

11.  G/membranacea  (Alph.  DC.  M^m.  41);  foliis  oblongo- 
lanceolatis  acuminatis  nervo  central!  superne  velutino  subtus  piloso, 
pedicellis  axillaribus  brevibus  bractea  ovata  acuta  stipatis,  carpellis 
brevistipitatis  paucis  ovoideis  velutinis. 

Hab.  In  prov.-Tenasserim  et  Tavoy,  WaU.  ex  A.  DC,  I.  c. 

Wc  cannot  identify  this  description  with  anything  in  Wall.  Cat.  from  Tavoy,  so 
that  probably  the  ouly  specimens  of  this  species  known  arc  at  Genera. 
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12.  G.  nitida  (Alph.  DC.  M6m.  41) ;  foliis  (magnis)  oblongis  vel 
lineari-oblongis  obtusis  vel  acutis  utriuque  glabris,  pedicellis  axillaribus 
solitariis  medio  bracteolatis,  petalis  ovalibus  adpresse  tomentosis,  car- 
pellis  magnis  subglobosis  pedicellatis. — fTalL  Cat.  6439  ! 

Hab.  In  prov.  Tenasserim  ad  Tavoy,  Wall.!  in  penins.  Malayana  ad 
insulam  Singapur,  Lobb. — {v.  s.) 

Arbor.  Hamuli  nigricantes,  mgulosi;  partes  novelise  pabescenteB.  Folia  8-12 
poll.  loDga,  3-5  lata,  pctiolo  i-poll.  inci'assato/  supra  nitida,  subtas  pallida,  nervis 
conspicuis  parallelis  obliqais  re^tiusculis.  Pedicellus  pollicaris,  prope  basin  articn- 
latna  et  vcrosimilitcr  bractea  mnnitos  (e  cicatrice  in  specimine  conspicua),  medio 
bracteola  ovali  semi-amplexicauli  munitus.  Sepala  ad  medium  coalita,  rotundata, 
obtusissime  pubescentia,  subciliata,  4  poU-  longa.  Petala  crassa,  intus  ferrugineo- 
velotina,  fere  pollicaria,  interiora  paullo  minora.     Ovaria  Hneari-tetragona. 

13.  G.  biglandnlosa  (Blume,  El.  Jav.  Anon.  102.  t.  51);  foliis 
oblongis  plerumqae  acuminatis  supra  glabris  subtus  glaucis  tenuissime 
adpresse  sericeis,  pedunculis  unifloris  extra-alaiibus,  carpellis  oblongis 
pedicellatis. 

Hab.  In  Malaya  ad  Malacca,  Griffith! — (r.  «.) 
DiSTBiB.  Java,  Spaiwglie  ex  Blume, 

Caulis  (ex  Spanoghe  in  Bl.  /.  c.)  fruticosus.  RamuH  nigricantes,  rugulosi,  juni- 
ores  pube  sericea  fulva  vestiti,  demum  glabresccntcs.  Foiia  4-6  poll,  longa,  14-3 
lata,  petiolo  incrassato  sericeo  vix  semipollicari,  basi  rotundata  vel  acutiuscula,  mar- 
ginibas  prope  petiolum  glanduloso-incrassatis,  recurvis ;  nerri  validi,  leviter  incurvi ; 
renatio  Ojtymitra.  Floret  ignoti.  Pedunctili  fructigeri  pollicares.  Carpella  ob- 
longa,  apiculata,  atro-fiisca,  granulosa,  sparse  puberula,  demum  glabrata. 

Species  dubia. 

14.  G«  costata  (H.f.  et  T.) ;  foliis  oblongis  vel  elliptico-lanceolatis 
acutis  vel  acuminatis  subtus  prsesertim  secus  costam  sparse  puberulis, 
pedicellis  extra-alaribus  solitariis  abbreviatis. — Uvaria  costata,  JFaU, 
Cat.  6480  1 

Hab.  In  Ava  ad  flumen  Attran,  Wall.! — (r.  *.  9p.  imperfect.) 

Arbor?  Pamuli  cortice  nigricante  vel  cinereo  ruguloso,  pubcmli,  demum  gla- 
brati,  juniores  fnlvo-tomentosi.  Folia  rigida,  coriacea,  6-6-poIlicaria,  li-24  lata, 
petiolo  -^-poll.,  basi  acuta,  supra  saturate-viridia,  subtus  argentea,  nerris  obliquis 
rectiusculis  parallelis  prominentibus,  venulis  transversis  subconspicuis  (ut  in  Oj^- 
miira).  Pedicelli  i-poUicares.  Sepaia  in  fructu  persistentia,  ovata,  basi  subcoalita. 
Carpella  non  adsunt. 

Though  the  specimens  of  this  plant  in  the  Linnean  Society's  Herbarium  exhibit 
neither  fruit  nor  flowers,  we  have  thought  it  right  to  give  a  description  of  the  spe- 
cies, which  is  not  nearly  related  to  any  other  with  which  we  are  acquainted  within 
our  limits,  except  the  following,  to  which  it  is  apparently  very  closely  allied,  though 
quite  distinct.  It  is  also,  to  dl  appearance,  very  near  G.  macrophyiia,  Blume  (11. 
Javte),  from  which  it  differs  chiefly  by  its  smaller  leaves,  which  are  more  silvery  and 
leas  hairy  beneath.  Its  evident  close  relationship  to  that  species  induces  us  to  trans- 
fer it  from  Uvaria  to  Guatteria,  a  step  which  we  should  otherwise  have  hesitated 
to  take  till  better  materials  were  available. 

15.  G.?  pallida  (Il.f.  et  T.) ;  foliis  oblongo-lanceolatis  acuminatis 
basi  rotundatis,  floribus  monoicis  secus  ramos  subsessilibus  fasciculatis 
minutis,  fasciculis  oppositifoliis,  carpellis  oblongis  breviter  pedicellatis. 
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Hab.  Iji  provincia  Silliet  seciis  basin  montiam  Khasia! — (p.  9.) 

Frjf^x  diiarc^t>ran:c«>as.  Ban^Ii  rcgnlosi,  nigricnitea,  gbbri;  partes  noreOs 
TT1  p-iben^.  /  '  (4  6->  puiL  lor.za,  1«-^^  1*^>  petiolo  i-poll.  incrMsato  gmiii- 
loo,  Uli  ter  coriara,  {i3:x:ie  firid.a,  utrinqiie  glabeffnm«y  sabCos  nucantia  et  fere 
anrc£:t»^  li^nris  nr: u^t^  reic.^is.  venclis  reticulatis  inooaspiciiis  Flora  supra  taber- 
c:Ja  .:j^.j>aa  fas-'l.aliti;  br&cte.l'.s  sqc-uE'^funDibas.  ^Anku/n  minati,  globofii,  iii 
4  i:'<:xia«  «^!  jr..^;nr.  B'--t^a  1  rotui.daia  crJrd  adpressa.  S^pala  sesti^'itione  im- 
bri.-ata.  cor»o  str:.r.*so-pi:>?A.  rot cc data,  ciliata.  PetaUi  6.  Mas.: — Siamim^  sopn 
oci'imouB  ontniem  coaieam  fessQja,  indefinita,  apice  tniiicato-«apitata.  FacM. : — 
OrmriM  ■maeroaa,  toro  c\  Ladhco  inserta,  baai  statQioibos  cffietk  soffiiHa,  oUoi^a, 
dense  aericea,  stismate  perro  f cbseasib.  Orulm,  2  ?  e  baa  erecU.  Carpdla  name- 
roaa,  f-poLIcaria,  pedioelio  3<poU.  poberulo  sainha,  gramilosa,  ^abim. 

In  this  xerj  carious  pi&nt  we  hare  a  combiiiaikMi  of  characters  not  rery  usual  in 
the  Order.  We  hare  nnfortonatelT  ooiy  been  aUe  to  examine  a  few  veij  yoong  badf, 
and  bare  no  more  at  o^ir  cooimaDd,  so  that  no  coofideDoe  is  to  be  placed  in  the  de- 
tails of  the  towtTj  and  in  particular  in  the  shape  of  the  petals,  which  often  vary 
much  afta  expansion.  In  general  habit,  as  well  as  in  the  nnisemal  flowen,  our 
species  so  closely  resembles  I'raria  rettntlata,  Bfaime,  Fl.  Jane,  t.  24,  ol  whidi  the 
male  plant  oqIt  is  known,  that  we  hare  little  donbt  the  two  are  congeners,  so  that 
the  inner  petals  of  oar  plant  will  probably  prove  to  be  clawed  and  valyate.  That 
species,  howerer,  as  we  hare  elsewhere  mentioned,  forms  the  type  of  a  new  gains : 
but  it  appears  desirable  not  to  give  a  generic  name  till  it  can  be  aeeompanied  by  a 
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Sepala  3,  ba»  ooalita.  Petala  6,  ovalia  vel  obloDga,  subsqnalia, 
sest.  biseriatim  valvata.  Stamina  indefinita.  AniheriB  liaeares,  ex- 
trorsae  Tel  sublaterales,  connectivo  apiculatae,  interiores  interdom  de- 
formatas,  filainentis  filiformibus  elongatis  suffultse.  Torva  vix  oonTexos. 
Ovaria  sabdefinita,  basi  soUda,  ovaba  vel  oblonga.  Ormla  2,  oollate- 
raba,  e  basi  locoli  erecta.  Stylus  subglobosus  yel  oblongns.  CarpdUi 
pedicello  elongato  clavato  soffulta,  valvia  %  dehisoentia.  Seidmi  2,  erecta, 
nitida,  exariUata. — ^Arbores,  fiohbus  incotupicuii  e  viridi  aUnooM^huM. 

This  is  a  rery  corions  genns,  deviating  remailEably  from  the  ordinary  type  of 
Anonacea.  Several  South  American  species  have  been  described  by  St.  Hilaire  and 
Martins.  To  theae  Blame  has  added  one  from  Java,  whidi  is  evidently  a  ooBgener, 
though  it  diifers  in  some  trifling  particulars  from  the  others.  We  have  now  the 
pleasure  of  indicating  a  second  Asiatic  species,  which  presents  too  many  demtioas 
from  Blnme's  description  to  be  identifiable  with  A .  Javanietu 

1.  A*  Z^lanica  (H.£  et  T.) ;  foliis  oblongis  vel  lineari-oblongis 
abrupte  et  obtuse  acuminatis  basi  acutis,  floribus  sobtariis  oppoeitifolm, 
ataminibas  omnibus  conformibus,  ovanis  1-4  ovali-oblon^. 
Hab.  In  Zeylania,  Walker  !  Champion  ! — (t?.  «.) 
DiSTKiB.  Ins.  Philippin.,  Cuming^  831 1  Lolh^  457  1 

BamuH  mgulosi,  scabridi,  oortice  cinereo,  etiam  jimiores  glabcrrimi.  FoIm  mem- 
branaoea,  atrinque  glaberrima,  subtos  pallidiora,  secus  coatam  scabrida,  3-6  poB. 
longa,  1  \-^  lata ;  petiolo  i-poU. ;  nervi  recti,  obliqui,  intra  marginem  in  arena  eoa- 
tinuos  anostomosantes.  Pediceili  abbreviati,  plerumque  petiolis  vix  longiores,  bne- 
teis  2  amplexicaulibns,  ana  prope  basin,  altera  versus  medinm,  muniti.  Floret  dia- 
metro  f-poU.  Sepala  bite  ovalia.  Petalu  ovalia,  exteriora  crasse  coriacea,  interi<im 
temuora.    Anthera  prooesso  bievissimo  oonnoctivi  apioulate,  fere  seaaiks.     Siflm 
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ovali-obloDgus.     Carpella  spathulata,  stipite  late  compresso,  seflquipollioem  longa, 
mncroiiata. 

This  species  differs  from  A,  Javanica  in  several  important  points.  In  that  species 
the  ovaries  are  8-10,  globose,  broader  than  and  very  distinct  from  their  pedicel,  and 
terminated  by  a  depressed,  almost  globose  style.  The  abnormal  inner  anthers  of 
that  species  are  also  wanting  in  the  A.  Zeylanica^  which,  however,  agrees  in  every 
respect  with  Cuming's  and  Lobb's  specimens  from  the  Philippines.  Cuming's  No. 
496 1,  also  firom  Luzon,  is  not  certainly  identical  with  our  plant.  We  have  not  ex- 
amined its  flowers,  but,  according  to  a  note  by  M.  Planchon  in  Herb.  Hook.,  the 
anthers  aie  different  from  those  of  the  Java  species.  The  leaves  of  A.  Zeylanica 
are  somewhat  Uke  those  of  A.  prinoides^  St.  HU. ;  but  in  that  species  they  taper  gra- 
dually, and  are  not  abruptly  acuminated.  The  fruit  is  also  very  oblique,  and  the 
dorsal  margin  is  bent  at  a  right  angle,  almost  semispathulate,  while  in  A.  Zetflamca 
it  is  nearly  regular  in  outline,  both  margins  being  alike. 

20.  OXYMITRAy  Blame. 

Polyalthiffi  §  Oxymitra,  BL  Fl.  Jav.  Anon, 

Sepala  3.  Petala  6,  biseriatim  valvata;  exteriora  roulto  majora, 
elougata,  plana,  tenuia ;  interiora  ovata  vel  oblonga,  conniventia,  basi 
interdum  angustata.  Stamina  lineari-obloDga,  apice  tnincato-capitata, 
antheranim  loculis  linearibus  dorsalibus  discretis.  Torua  alte  conicus 
vel  subtruncatus.  Ovaria  oblonga,  dense  strigosa ;  ovula  in  sutura 
ventral!  prope  basin  1-2  funiculo  elongato  adscendentia.  Stylus  obo- 
vatns.  Carpella  monosperma. — Frutices  acandenies,  pedunculis  extra- 
alaribus  unpioriSy  nervis  foliorum  odliquis  validia  remotiusculis,  nervulia 
eredris  subparaUelis  transverais  connexis. 

This  genns,  one  of  those  united  by  Blume  under  Pofyaithia,  but  distinguished  aa 
a  section  under  the  name  we  have  adopted,  appears,  so  far  as  our  limited  materials 
enable  us  to  judge,  a  very  natural  one.  The  species  are  all  very  similar  in  habit  and 
general  appearance,  and  are  especially  alike  in  the  peculiar  nervation,  the  numerous 
cross  nerves  between  the  distant  principal  ones  being  strongly  mark^.  In  the  two 
species  of  which  we  have  been  able  to  examine  the  ovaries,  we  find  one  ovule  rising 
firom  very  near  the  base,  and  supported  by  a  longish  funiculus^  with  the  nucleus  pro- 
JGctiDg  beyond  the  exostome ;  but  Blume  describes  and  figures  t71  cuneiformi^JA  two- 
oYuled.  We  have,  therefore,  here,  as  well  as  in  PhaantJws^  one-  and  two^ovuled 
species  in  the  same  genus :  and  perhaps  it  will  be  found  that  the  number  varies  in 
the  same  species,  but,  from  the  extreme  difficulty  of  examining  the  ovaries  of  these 
plants  after  drying,  this  can  only  be  determined  by  investigating  the  recent  plant. 
The  genus  is  in  floral  characters  very  close  in  the  natural  series  to  Unotuiy  differing 
little  fh)m  the  section  Doiymaschalonj  except  in  number  and  position  of  ovules,  and 
in  the  presence  of  small  inner  petals. 

In  iidditioii  ta  the  four  described  below,  Cuming's  No.  1896,  from  the  Philippines, 
um^O.  cuneiformis,  Blume,  are  the  only  species  referable  to  Oxymitra  which  have 
oome  mid6r  our  notice. 

1.  0«  latifolia  (H.f.  et  T.)  ;  foliis  ovalibus  vel  obovatis  obtusis- 
simis  basi  cordatis,  pedunculis  medio  unibractcatis. 

Hab.  In  ins.  Penang,  Fhillipsf — (v.  s,  in  Herb.  Hook.) 

Frutex  scandens.  Bamuli  validi,  elongati,  cortice  nigricante  mguloso,  punctis 
minntis  albis  conspersi,  juniores  dense  fermgineo-tomentosi.  Folia  6-12  polLlonga, 
4-7  poll,  hta,  petiolo  ^-poll.,  coriacea,  rigida,  snpeme  glaberrima,  nitida,  subtus 
denae  pubescentia,  sccus  costapi  nervosque  fermgineo-tomentosa,  nervulia  seoonda- 
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gerentes.  Sepala  rotoxidata,  bain  ooalHa.  Peiala  exieriara  iomenton,  iXkm^ 
kafleolata,  apicem  Tenoa  angnatata,  ▼eroiimiliter  1^-poilicaria,  aed  in  apeoinuie 
impeifecU ;  ttUeriora  late  ovata,  tix  \  poll,  kogft.     Ovaria  denae  anreo-pOoaa. 

2.  0«  unonsBfolia  (H.f.  et  T.) ;  foliis  oblongia  in  acumen  gracQe 
abrupte  productis  subtus  valde  glauda  utrinque  glabenimis,  carpeDis 
breve  pedicellatis  oblongis  apiculatis. — Guatteria  nnonsfolia,  jilph.  DC, 
Mim,  41 ;  WaU.  Cat,  6435  !--<r.  «.  in  Herb,  Unn.  Soc,) 

Hab.  In  proyincia  Tenasserim  ad  Tavoy,  Wall.! — (r.  «.) 

Fntiex  aoandena.  Ji(muU  nigiicantes,  glaibri,  ragolosi ;  partea  Dovelle  anreo- 
pubeaoentea.  Folia  bad  rotandaU  vel  acutiuacola,  apioe  longe  acnminata,  6*7  poU. 
loDga,  2-3  lata,  petiolo  vix  i-poll.,  aabmembranaoea,  anpra  nitida.  Fedmncmiifrme- 
iiferi  \  poll,  longi.  Sepala  in  fructn  peraistentia,  late  ovata,  extos  ftuco-pabooen- 
tia.  Carpella  5-6,  oblonga,  ntiinqne  obtoaa  com  mncrone,  glabra,  grannlosa,  atro- 
fuBca,  pedicellis  pnbeacentibiia  0*2  lineam  longia  anffblta. 

This  plant,  which  ia  in  fruit  only,  with  one  very  young  bad,  ia  referred  here,  firom 
its  close  leaemblanoe  to  Polyaltkia  {Oxymiira)  cuneiformit.  Blame,  the  original 
species  of  the  genus,  and  to  the  next  apedea. 

3.  O.  glaoca  (H.f.  et  T.) ;  foliis  oblongis  acuda  vel  obtosia  utrin- 
que  glaberrimis  subtus  valde  glaucis,  carpdlis  ovoideia  utrinque  ob- 
tusis. 

Hab.  In  ins.  Penang,  penina.  Malayanae,  PhUUpB  ! — {p.  a.) 

Pruiex  Ferosimiliter  scandena.  Ramuli  glabri,  gracflea,  nigricaiitea;  gemmae  po- 
berulK.  Folia  3-6  poll,  longa,  circa  2  poll,  lata,  petiolo  VP^^*  ^i  loUmdata.  Fe- 
dunaUifructiferi  poUiearea,  gracflea.  Carpella  nomeroaa,  atro-fusca,  pedicelloosiiai- 
longo  suffnlta,  \  poll,  longa,  glabra. 

Like  the  last,  this  is  only  biown  in  firait,  bat  it  aeema  quite  distinct. 

4.  0«  fomicata  (H.f.  et  T.) ;  foliis  lanoeolatis  vd  obl<Higo4aB06o- 
latis  subtns  glaucis  cinereo-pubescentibus,  pedunculis  medio  bracteatis, 
petnlis  oblongo-lanceolatis  nervosis,  carpeUis  anguste  oblongis  mucro- 
natis. — Uvarici  fomicata,  Roxb.  Ft,  Ind.  ii.  662 !  U.  Eoxburgbiana, 
fTaU.  Cat,  6423  A !  {nee  B). 

Hab.  In  Assam,  8mon»l  Silhei,  MoxbJ  Mergni,  Orifiik/'-{¥l 
Mai.)  (v.  9.) 

Frutex  scandena.  Ramuli  gradlea,  nigricantea,  yix  mgnloai,  juniorea  pubenli ; 
partes  noveUte  fusco-tomentosse.  Folia  basi  panun  ai^^tata,  aed  rotonoata,  acu- 
minata, 4-6  poll,  longa,  1-1|  lata,  pet.  i-poU. ;  tenoiter  conacea,  rigida,  aupia 
glabra  tcI  juniora  sparse  puberula,  nenria  neryuliaque  subtoa  eonapicoia.  Fedtauuk 
■^-poUicares,  subdayati,  fosco-tomentosi,  bractea  oolouga.  Sepala  ovato-lanoeolata, 
\-\  poll,  longa,  nervosa,  tennia,  adprcase  pubttoentia.  Fetala  exieriora  bipoUicaria, 
utrinque  adpresse  pnbescentia,  tenuia ;  inleriora  ^pollicaria,  ovata,  acuta,  connivea- 
tia,  basi  ooncava,  marginibus  supeme  latis  planu.  Carpella  adpreaae  fnlTO-tomea' 
tosa,  f  poll,  longa,  pcdicello  brevi  craaso  (vix  lineam  longo)  anfiufia. 

The  only  fniiting  specimen  of  this  apedea  which  we  haye  aeen  la  in  the  'Bn&k 
Museum. 

21.  PILSAMTHUS,  H.f.  et  T. 

Sepala  3,  elongato-triangularia,  parva.  Petala  6  ;  exteriora  parva, 
.scpalis  coufonnia  et  eequalia ;  inteiiora  multo  migora,  crasse  coriacca, 
plana,  it'»tivatiouc  valvata.     Stamina  iinearia,  connective  truncato-ca- 
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pitato,  antlieris  lineari-oblongis  dorsalibus  remotis.  Charia  lineari-ob- 
longa,  8-12  vel  phira,  oyuHs  solitariis  vel  binis,  suturae  ventrali  infra 
medium  iiisertis,  adsoendentibus.  Siylus  oblongos,  intus  sulcatus. — 
Arbor?  floribus  extra-alaribtts. 

The  plaut  on  wMch  we  have  founded  this  genns  Beems  widely  difftised  throaghont 
the  Eastern  Archipelago.  It  is  closely  allied  in  characters  to  Chtatteria  and  Oxy- 
mUra,  but  the  large  size  of  the  inner  petals,  which  are  as  mnch  developed  as  in  Sac- 
eopetaluMy  render  it  necessary  to  eonstitnte  it  a  distinct  gcnns.  The  small  size  of 
the  outer  petals  indicates  an  approach  to  MiHiuea,  bat  its  stamens  are  quite  those  of 
the  normal  division  of  the  Order.  The  ovule  in  our  Indian  species  appears  always 
solitary,  but  in  a  second  species,  collected  by  Coming  in  the  Philippines  (No.  525, 
1084),  we  several  times  found  a  second  ovule.  In  several  species  of  Folyalthia  and 
OxymUra,  the  ovules  have  occasionally  appeared  to  us  solitary ;  but  it  is  so  difficult 
to  feel  certain  of  the  non-pi'esence  of  ovules  in  the  ovaries  of  dried  specimens  of  this 
tribe  of  plants,  that  this  point  must  remain  doubtful  till  these  species  are  examined 
in  a  growing  state.     (Name  from  ifKuos,  drown,  aad  ay$os.) 

1.  P.  nutans  (H.f.  et  T.) ;  foliis  oblongis  vel  lanceolatis  subtus 
pnbesoentibtiB,  floribus  longe  pedicellatifl,  petalis  interioribus  ovato-ob- 
longis  longitudinaliter  oostatis. — Uvaria  nutans,  ^all.  Cat.  6481 !  U. 
tripetala,  Boxb.  M.  Ind.  ii.  667.  U.  ophthalmica,  Ros^.  mss.  in  Herb. 
IsHn.  Soc.! ;  Don,  Gen.  Sgat,  i.  9S. 

Uab.  In  penins.  Malayana  ad  Malacca,  OriffJ  et  Singapur,  Wall  J 

{v.  *.) 

DisTBiB.  Ins.  Molnccanae. 

Samuli  dnerei,  mgosi,  glabri,  juniores  cum  partibus  novellis  fermginco-tomen- 
ton.  FoUa  bast  acntiuscnlii,  apiee  acuta  vel  acuminata,  rarins  obtuse  acuminata^ 
4-6  polL  loBga,  1^^  lata,  pet.  -^poU.,  tenuiter  coriacea^  supra  prteter  costam  pn- 
beseentem  glAbra,  subtus  (juniora  cksisins)  pubescentia,  petiole  et  costa  tomentosis. 
Peduneuli  oppositifolii  vd  sspe  in  ramolo  infhtfoliaoei,  ferrugineo-tomentosi,  l-S- 
pollicarea,  graciles,  apiee  8abelavati»  prope  basin  articulati,  ibique  bracteas  plurea 
uneari-knoeolatas  parvas  gerentes,  in  axillis  interdom  akbastros  minutos  rarins  (vd 
nimqaam)  evolatoe  foventes.  FeUUa  exteriora  i-poll. ;  interiora  \-\  poll,  longa, 
eonvexo-plaiia»  ntrinque  adpresse  pubescentia,  sulois  5  profondiB  exarata.  Ovarii 
strigoao-pilosa. 

Tlie  species  from  the  Philippines  has  much  smaller  sepals,  and  the  petals  are 
longer  and  narrower,  and  not  ribbed.  Its  leaves  also  are  more  gbibrous.  One  of 
Cuming's  specimens  is  in  fruit.  The  carpels  are  oblong-apieulate,  \  inch  long,  with 
a  pedicel  rather  longer  than  themselves,  and  one-seeded. 

Tribus  V.  Miliusilb. 

Petala  sestivatione  valvata,  baud  unguiculnta.  Stamina  laxe  imbri- 
cata ;  antkera  late  ovales. 

This  little  feribe  deviates  considerably  trom  the  remaiuder  of  the  Order  in  the 
stroetnre  of  the  anthers.  It«  species  are  all  Indian,  unless  Anona  tenuiflora  of 
Martius,  which  we  only  know  by  the  figure  given  by  that  author,  be  a  genuine  mem* 
ber  of  it.     Of  that  species  only  the  male  plant  is  known. 

22.  mUUSA,  Lescb.,  Alpb.  DC. 
Hyalostemma,  Wall,,  Undley, 
Flares  dioici  vel  hermaphroditi.     Sepala  3,  minuta.     Petals  6  ;  ex- 
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teriora  minuta,  sepalis  fere  oonformia ;  interiora  iniilto  majora,  tenuiter 
coriacea,  ffistivatione  valvata,  serins  oohseieniia.  Stamina  indefinita, 
ioro  cylindrico  inserta,  in  dioids  totum  tonim  tegentia,  in  hennapliro- 
ditis  pluriserialiter  circa  ovaria  imbricata.  Antkera  extrorsse,  ovales, 
subdiclymse,  biloculares,  connectivo  vix  apiculatse.  Ovaria  lineari-ob« 
ionga,  stylo  oblongo  tenninata.  Ovula  1-2,  rarius  plura ;  suturse  ven- 
trali  inserta. — Arbores  mediocre^  vel  humilea,  pedunculis  axUlaribus^  to- 
Utariia  vel  fasciculatis,  rarius  extra-alaribus. 

Hffalottemma  being  only  dutiDgnished  from  Miliuta  by  the  number  of  ovnies,  and 
that  not  constantly,  as  ff,  WaliicMoHa  and  tnaerocarpa  ha?e  not  unlrequently  two 
ovnles,  we  have  united  the  two  genera.  In  one  species  Wight  indicates  the  occa- 
sional presence  of  three  and  eyen  foor  oTules.  The  original  species  of  liiiiuta  is 
hermaphrodite,  while  Wallich's  Myalottemma  is  dioecioas;  but  as  other  species  are 
polygamous,  we  cannot  regard  this  charactor  as  of  generic  importance. 

1.  VL.  montaaa  (Gardner,  mss.  in  Herb.  Wight  et  Hook.) ;  foliis 
ovato-  yel  oblongo-lanceolatis  plerumque  acutis  glabriusculis,  pedanculis 
solitanis  flores  hermaphroditos  sequantibus  vel  paullo  superantibns, 
sepalis  petalisque  exterioribus  glabriusculis  ciliatis,  toro  strigoso-piloso. 
— Guatteria  montana,  Moon  Cat,  ex  Gardn.  et  Wight. 

p.  major;  foliis  duplo  majoribus,  carpellis  globosis  sessilibus  gla- 
bris  atro-fuscis  minute  granulatis  pisi  magnitudme. — WaU.  Cat.  6433 

a? 

Hab.  In  Zeylanise  montosis,  alt.  2-3000  ped.,  ut  videtur  vulgaris, 
Moon  aliique.    /3.  In  Zeylania,  Malabar,  et  Maisor,  Wight/ — (v.  <.) 

FnUex  ramosissimos,  ramis  strictis,  dense  foliosis.  Cortex  dnerens,  mgosos,  ver- 
mculosus,  glaber ;  partes  noveUsc  fnsco-pabcscentes.  Folia  ovata,  forma  et  magni- 
tudine  Talde  varia,  interdam  pauca  ad  ramnlornm  basin  interdom  ovalia,  vd  sub^o- 
bosa,  obtusissima,  in  yar.  a  1~2  poll,  longa,  ^-f-  lata,  petiolo  brevissimo,  atxinqne 
glabra  vel  juniora  snbtns  pnbemla.  Fedunculi  basi  ploribracteati,  cceternm  nudi, 
graciles.  Sepala  acnta,  petalis  eiterioribos  dimidio  breYiora.  Floret  \  poll,  loogi. 
Fetala  interiora  coriacea,  nervosa,  acnta,  glabrinscnla.  Ovaria  sabglabra,  late  ovaha, 
toro  circa  basin  orarioram  albo-piloso  csctemm  glabro  strigoso-piloso  inserta.  Otula 
2.     Stigma  ovale. 

The  smallest  of  all  the  species.  It  is  probably  a  wiry,  rigid  shrub,  and  mi^ 
readily  be  known  by  being  much  more  glabrous  tiian  either  of  the  two  following. 
The  var.  fi  appears  to  be  only  distinguished  by  the  larger  size  of  the  leaves ;  but  as 
the  fruit  of  the  smaller  one  is  unknown,  it  is  possible  that  the  two  may  be  very  £s- 
tinct. 

2.  M«  Indica  (Ijesch.  in  A.  DC.  M6m.  p.  36) ;  ramis  tomentx>sis, 
foliis  ellipticis  plerumque  obtusis  subtus  pubesoentibns,  pedunculis 
abbreviatis,  floribus  hermaphroditis,  sepalis  petaUsque  exterioribus  in- 
canis,  petalis  interioribus  ovatis  pilis  stellatis  pubesoentibus,  carpellis 
incano-pubescentibus  sessilibus. — W.  et  A.!  Prod.  i.  10.  WaU,  Cat. 
6433  A!  B! 

Hab.  In  montibus  Travancor  ad  Courtalam,  Lesch.y  Wight! — (Fl 
Apr.)  (p.  *.) 

Frutex  foliosus;  ramulis  gracilibns,  flexuosis,  fusco-tomentosis,  dcmum  gUbr^ 
scentibus,  ct  tunc  cortice  cinereo  ruguloso-pustulato.  Folia  tenuiter  coriacea,  baa 
rotandata,  elliptico-  vel  oblongo-lanccolata  vel  elongato-lanccolata,  rarius  ovata  vd 
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oyalia,  Buperne  lucida,  glabra ;  janiora  supra  pUis  panois  sponis  stelktifi  munita,  seciu 
oostam  pubeacentia,  sabtns  pabescentia,  seciu  ooetam  fere  tomentoea,  ^2^  poll, 
longa,  f-lf  lata,  petiolo  yix  Uneam  longo.  Flares  \  poll,  longi.  Petala  exteriora 
sepalia  aeqiulonga,  duplo  latiora ;  inUriora  ovata,  nervosa,  pubescentia.  Tonu  dense 
ftrigosus.  Ovaria  dense  albo-pflosa,  lineari-oblonga,  plemmqae  bioTolata.  Stig- 
mata oUonga.  Carpella  numerosa,  fere  sessQia,  snbglobosa,  pisi  xnagnitudine,  apicu- 
lata,  dense  cinereo-tomentosa. 

Perhaps  there  is  a  glabrons-fraited  species  midistingnishable  in  leayes  from  this, 
bat  it  is  more  probable  that  all  the  glabrons  and  sessile-froited  forms  are  referable  to 
M.  moniana, 

3.  M.  Zeylanica  (Gardner  in  Herb.  Wight) ;  ramolis  pubescen- 
iibos,  foliis  oblongo-lanceolatis  subtus  adpresse  puberulis,  pedunculls 
abbreviatis,  floribus  hermaphroditis,  sepalia  petalisque  ext.  pubesoenti- 
bus,  petaiis  interioribus  lineari-oblongis. 

Hab.  In  Zeylania,  alt.  2-8000  ped.,  Walker!  Gardner!  etc. — (r.  *.) 

Arbor  parva.  Bamuli  fiisco-grisei,  mgosi,  tnberculati,  juniores  com  omnibus  par- 
tiboB  noveUis  fnsco-tomentosi.  Folia  coriacea,  rigida,  opaca,  obtusa  acuta  ?el  acu- 
minata, basi  rotundata,  et  sspe  obUqua,  2-4i  poll,  longa,  1-1 4  lata,  petiolo  bilineari, 
pins  Tel  minus  tomentoso,  demum  utrinque  glabrata.  Pedunculi  floribus  dimidio 
breYiores,  tomentosi,  basi  pluribracteati.  Sepala  et  petala  exteriora  fere  eequalia, 
oblonga,  vix  acuta,  pilosa,  molliter  ciliata.  Petala  intcriora  quam  in  ceeteris  spe- 
debns  angustiora,  adpresse  puberula.  Torus  strigoso-pilosus.  Ovaria  numerosa, 
mlis  rigi^B  strigosa,  late  ovalia,  stigmate  ovali  terminata.  Ovula  plerumquc  2, 
rmeiut  ignotus. 

4.  Bf.  "Wightiaiia  (H.f.  et  T.) ;  ramulis  glabriusculis,  foliis  an- 
guste  oblongo-lanceolatis  vel  lineari-oblongis  obtuse  acuminatis  basi 
acutis  atrinque  glabris,  pedunculis  floribus  duplo  longioribus  gracili- 
bus,  floribus  polygamo-dioicis  ?,  carpellis  globosis  granulatis  glabris 
pedicello  sequilongo  sufPultis. 

Hab.  In  montibus  humidioribus  peninsute  australis  prope  Courta- 
lam,"  Wight!— {^\,  Jul.  Aug.)  (t?.  *.) 

Jrhor  parva.  Hamuli  ciuerei,  mgulosi,  glabri,  tuberculis  crebris  pustulati.  Folia 
tenoiter  coriacea,  ludda,  3-4  poll.  Tonga,  \-\  lata,  petiolo  brevissimo  glabro.  Pe^ 
duneuU  f-1  poll,  longi,  vix  puberuli,  basi  squamis  paucis  remotiuscnlis  muniti. 
Flores  magnitudine  eorum  M.  montana.  Sepala  et  petala  exteriora  minuta,  re- 
fieza.  Petala  interiora  oblonga,  cxtos  puberula.  Torus  glaber.  Stamina  (in  florc 
uno)  uniserialia,  longiora  ct  mig'cra  quam  in  cseteris  speciebus.  Ovaria  numerosa, 
glabra,  ovaH-oblonga,  ovulo  1,  sutursc  vcntrali  inscrto.     Stilus  oblongus. 

Of  this  very  distinct  species  there  are  several  specimens  in  Dr.  Wight's  herbarium, 
bat  only  one  or  two  flowers.  It  is  intermediate  in  many  respects  between  the  original 
species  of  Miliusa  and  Hyalostemma. 

5.  M.  IVallichiaiia  (H.f.  et  T.) ;  foliis  elongato-oblongis  longe 
acuminatis  glabris  lucidis,  pedunculis  elongatis  bracteis  pluribus  lineari- 
snbulatis  sparsis  munitis,  floribus  polygamo-dioicis,  sepalis  petalisque 
exterioribus  subaequalibus  longe  linearibus  pubescentibus,  toro  fructifero 
apice  tantum  carpella  gerente  breviter  strigoso,  carpellis  numerosis 
transverse  ovalibus,  seminibus  1-2. 

Hab,  III  sylvis  Assam!  Silhet  et  Cachar!  et  in  montibus  Khasia  a 
basi  ad  altitudinem  4000  pedum  usque.— (Fl.  Sept.-Nov.)  {v.  v.) 
Arbor  parva,  cortice  cinerco  lenticellis  crebris  ruguloso,  saipe  aliquot  suberoso ; 
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^  S-4  pofl.  loBgi,  1-1}  kta,  petkio 

vel  pibcndo^  fapnlnadi^  iBiadim  mcss  uofiMi  pttbcnji, 

FeJmmemM  mBtmn  vd  eeniiii,  aziDaRS  vid  pnAo  sopn- 

fd  ^ikri,  1— 1|  pofl.  loDgi,  gncflo,  fabrtricti    Sfo- 

'     "  ,4-10  (at  tempetf).    SepaU  i-poD. 


toio  oUoDgo  anperpoaiti. 


^  iiHB  ne  ecNdd  wUi,  fronn 

ftvaiUhfe  Ibr  iU  dismiiiiiiatkHi  from  tlie  next.   We 

of  M.  MaarimrykimMa,  waA  tlfeose  imperfect ;  bat  (be 

. ,  Mk  via  Hfe  and  fioBale  ilowcn,  and  we  beiiere 

i^^  m  ideatiiyiag  tlw  fraitiag  ipeoMBa  with  tkcB.    lliBft  thne  we  tipo 

~     eciei>  igaMy  jHifiagii JahV  by  tite  fant>  c«Mit  be  doohtad,  bat 

are  atin  iwiidieil  to  <Bactimiuate  the  two  in  a  (lowering  state. 

I  Khan  and  SBkL     Gmatterim  mmhOitmU^  Dnnal,  135.  t  SS, 

L  500,  nod.  L  04^  eetfaiBlf  bdoBga  to  the  geana  JfiZwM^  and  tt  pcarbips 
tolfck        * 


0.  IS.  ^^■■^■*|***^*  (H Jl  et  T.) ;  fbliis  oblongis  vel  longe  ob- 
longo-lanoeQlalis  abnqpte  acomiiiatis  sabtns  molliter  tomentosis  vd 
pubesoeniSnia,  peduncubs  pubeaceotibiis  flori  nquilDDgia^  braeidft  3-3 
lineari-sobnlatis  mmiitis,  floribus  dioids,  caipellis  tonim  toneDtosam 
OTakm  ODudno  t^^otibas  pedioeUo  longo  snffioltia  obkMigis  glabiis 
granulosis. — HTalostemma  Boxbuighianimi,  Wall.  Cat,  6434 !  Guat- 
teria  globoea,  Alpk.  DC,  MSm,  43 ;  WM,  QU.  6448 ! 

Hab.  In  sytvis  tropicis  et  subtropicia  Sikkim !  Assam !  Khasia ! 
Silhet !  Chittagong !  Tenaaserim ! — (9.  r.) 


Arhor  pavf^  fwrtiee  griaeo  nigiuoao^  pidbeaeent^  naBoram  junionDn  finoo-tnafli* 
toao.  /b/M  fonaa  et  magnitadine  acat  indmnento  valde  Taria,  S-7  poO.  longa,  1-8 
bta,  petkdo  ¥ix  lineam  kmgo.  Floret  axillarea,  aepe  faaciciilati.  C^'pella  pedioeilis 
\  polL  kmgis  aaffaHa,  anbohliqaB.    Seatmm  1-8,  dam  2  plano-oonYenL 

lliia  is  in  general  readily  known  from  the  laat  bj  the  moeh  more  pobeaoent  kaTCi 
and  bfanehea,  bat  theae  are  aoBetimea,  thoo^  ^^oAj,  afanost  j^abroas. 


7.  M.  flUicrocarpA  (U.f.  et  T.) ;  fbliis  oblongis  vel  lanoeolatis 
basi  acatis  longe  acnminatis  glabiis,  floribus  ignotis,  carpeDis  numero- 
sis  oblongis  glflJ>ris  l<»ige  pedioellatis,  seminibus  1-2. 

Hab.  In  sylvia  denab  Sikkim,  alt.  &-6000  ped.! — (9.  o.) 

Arbor  verosimilitcr  panra.  Bammli  griad  vel  nigricantes,  gkbri ;  partes  noTdbe 
pabenlflB.  Folia  5-9  polL  longa*  1^2i  lata,  petiolo  2  linens  hago,  sopim  Ineida, 
sabtos  pallida,  teania,  &re  membranaeea.  Fed&eeUi  frmeUu  stricti,  sapeme  incras- 
sati,  bipollicares.  Tona  fbaco-strigosos.  Carpella  f  poIL  longa,  utrinqoe  obtosa, 
pedioelfis  oompresaifl  aiqailongis  soffolta.  Semina  solitaria  yel  bina,  et  tone  eaipeDa 
daplo  nugora. 

Thoagb  our  speeimens  are  only  in  frnit,  they  bdong  evidently  to  a  voy  distinol 
species,  which  we  bare  no  hesitation  in  oonsidmng  as  congeneric  with  those  speeies 
described  above.  The  carpeU  most  be  considered  as  transversdy  oblong,  as  they  ait 
attached  to  the  pedicel  ooliqnely  by  one  end ;  and  when  there  are  two  seeds  the 
second  is  snpcrposed,  and  both  fie  transversely,  as  is  the  nsnal  arrangement  in  the 
Older. 
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8.  M.T'rihrtfaut  (Hi.  et  T.);  Mis  oraftis  Tel  obloRgis  batd  cor- 
datis  utrinque  yelatmo-tomentosis,  pednncnlis  extra-alaribus,  pedicellia 
doDgatis  dense  tomentosis  ebracteatis,  floribns  (liermapbroditis)  extus 
dense  tomentosis,  carpellis  pubescentibus  bre?iter  pedioellatis. — ^Uyaria 
yeliitiiia,  Bmud,  Anon.  91 ;  J)C.  8yU.  i.  484,  Frod.  i.  88.  Uyaria 
villosa,  Boxb,  Fl,  Ind.  h.  664.  Guatteria  velntma,  Jlph,  DC,  M6n.  42 ; 
ITalL  Cai.  6441 ! 

Hab.  In  sjItIs  siccis  Bengaliee  occidentalis  et  Babar  secus  basin 
montinm,  BoxbJ  HamJ ;  Garbwal  in  sylvis  prope  Kheri  secus  basin 
HimalayaB  copiose,  Edgeworth  I ;  et  in  Ava  ad  Taong  Dong  et  secus 
lipas  fliuninis  Atran,  WallJ — (Fl.  Mart.  Apr.)  (t?.  ».) 

Arbor,  oortice  pallido  ruguloBo.  Bamuli  deose  tomentosi.  FoUa  brerisdme  pe- 
dicdkta,  parvi^fonnaTalde  Taria,  acuminata,  acuta  vel  obtiua,  3-6  poll,  longa,  l|-4 
lata,  petiolo  -^i^pollicari,  sabtnB  dennns  velutina.  Fedunculinmfm.  Pedicelli  8-6, 
2-4  poDices  longi,  gniciles.  SepeUa  ovata,  dense  tomentosa.  Fetala  exteriora  se- 
pafis  eonformia ;  interiora  late  oyata,  ^-^  poll,  longa,  extns  dense  tomentosa,  intos 
atro-fusca,  sabglabra.  Ovaria  velntina.  Carpella  baccata»  nigricautia,  puberula, 
noca  semipoUicaria,  pedicello  i-poll.  suffolta.    Semina  1-2. 

Boxburgh  says  that  the  firait  much  resembles  Uack  cherries. 

23.  SACCOPBTAIaUMy  Bennett. 

Sepala  3,  parva.  Fetala  6 ;  exteriora  sepalis  fere  eonformia ;  in- 
teriora mnlto  majora,  velutina,  marginibus  cohserentia,  denique  libera, 
basi  saccata.  Torus  subglobosus.  Stamina  indefinita,  multiserialia ;  an- 
tbersB  subsessiles,  dorsales,  biloculares,  connectivo  apiculatae.  Ovaria 
orali-oblonga.  Ovula  in  axi  biserialia,  6  vel  plura. — Arbores  late  co- 
mosay  decidua,  floribns  ante  vel  cum  folOs  novellis  nasoentibus,  majuscuUa, 

The  genns  Saeeopetalwn  was  established  by  Mr.  Bennett  in  Horsfidd's  '  Plants 
Javaoicse  Barions'  for  a  Javanese  plant,  a  native  of  the  soathem  coast  of  that  island. 
In  that  work  Mr.  Bennett  clearly  indicated  the  dose  relationship  of  Saeeopetalum 
to  MUiusa  and  JByalasiemma,  and  pointed  oat  that  these  three  genera  formed  a  wdl 
marked  section  of  the  family,  to  which  he  omitted  to  give  a  name.  Mr.  Bennett  at 
the  same  time  indicated  MUrepkorea  as  the  connecting  link  by  which  the  Saeeo- 
petaUa  pass  into  the  more  ordmaiy  state  of  the  fimOy. 

1.  S*  longlflomin  (H.f.  et  T.) ;  foliis  ovali-oblongjjs  vel  oblongo- 
lanceolatis  acuminatis  supra  glabris  subtus  adpresse  puberulis,  floribns 
breviter  pedioellatis,  petalis  dongatis,  stylis  dongatis  filiformibus  apice 
subdavatis.— ^a//.  Cai.  6448 ! 

Hab.  In  Bengalia  superiori  ad  Pnmeab,  Hamilton,  ex  Wall,  Cat.; 

yerosimiUter  in  sylvis  densis  Tend  dictis  secus  basin  Himalaya. — 

(r. «.) 

Arbor  fonan  exodsa.  Bamuli  mgnlosi,  gbdiri,  oortice  cinereo  vel  albido,  lenti- 
odlis  minntis  asperato ;  partes  novellas  pnMScentes.  Folia  8  poll,  longa,  8  lata, 
pelaolo  -^ponican,  tenoiter  conaeea.  Floret  ad  axUlBS  foliomm  ddapsorum  solitarii, 
pedicdlis  ^poUicaribos  incano-pnbescentibns.  Sepala  oblonga,  2  h'n.  longa.  Petafa 
interiom  obiongo*lanoeolata,  olinsa,  H  poll,  longa,  tcnnia,  pnbcmla,  basi  snbsarcata. 
Tbrwt  dense  alSD-villosns.  Ovaria  a11)o-strigosa,  uumcrosa.  Ovula  circa  10.  Styli 
ovario  fore  duplo  longiorcs,  gummi  cxadantM.     Carpella  subdefinlta  [m  spec.  Herb. 
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7).  toro  globoiouBaCa,  Hhi^oban,  diim.  l-l|-pQlL,pediedilof>polL 
aaiice  nkiio  nMU,  ^ahn,  minatmime  gnnnloai^  iftio-fiiflea. 

We  find  ui  WaDkJi'i  Citalogve  two  barinroos  names  for  this  plant,  one  bong 
BoxImii|:Ii'i  masBKript  aanie,  tke  oChcr  that  d  Hamilton.  Aa  neither  has  been 
p»N*«^*^,  and  we  eaiiaot  tcD  whk^  oa|^  to  have  the  prafereiiee,  we  have  adopted 
neither,  gladly  avafling  muadfca  of  any  legitimate  ezeitte  for  faeaping  the  employ- 
meait  of  sadi  extremely  loeal  and  profaaUy  qoite  crnneoiia 


8.  8.  U—il  nUniiM  (HJ.  et  T.)  ;  foliis  ovalibus  vel  ovato-oblon- 
gis  acutis  atrinqae  pubesoentibus  rd  (junioribus  saltern)  subtns  tomeii- 
tosis,  pedioeDia  dongatia  gnidlibas,  peUlis  obloDgia  obtaaia,  stylia 
oralibua. — ^UTaria  tomentosa,  Roxd.  Cor.  i.  L  35,  Fl.  Ind.  ii.  667 ;  Dun. 
Jjum.  90 ;  BC.  Sysi.  L  483,  Prod.  i.  88 ;  WaU.  Cat.  6472  liJT.eCA. 
Prod.  I  8 ;  Grakam,  Cat.  Bomb. 

Hab.  In  montiboa  Cknmbator,  Wight!  Goncan,  Graham^  Law! 
Orissa,  BoaAmrgh  !  Bahar,  HamUUm ;  et  in  Nipalia  oentrali  in  aylvb  ae- 
cus  basin  Himalajae  prope  Gorakpnr,  Hamilton  ! — (Fl.  Apr.  MaL)  (v.  a.) 

Arbor.  BammU  rugolosi,  oortiee  griseo,  jnmores  fnlvo-tomenton.  Fi^ia  4-6 
polL  longa,  2^-3  lata,  petiolo  -^polluari,  basi  rotundata  vel  oordata,  tenniter  oo- 
riacea,  opaca,  sahtns  pallida.  Pedmrnetdi  oppositifolii,  ahbreviati,  1-2  Hneas  longi, 
1-2-flori.  Pedicelli  2-3  poll,  longi.  Sepala  lineari-oblonga,  2  tin.  longa.  PeUUa 
interiora  oblonga,  obtnsa,  extns  paberola,  intus  incano-tomentoaa.  Tbnu  denae 
albo-TiIlotos.  Otaria  late  ovalia,  4-6-oviilat«.  Carpella  5-15,  anhgloboaa,  pol- 
licaria,  pediodlo  |-^pdlicari  soffiilta,  denae  Mvo-tomentoaa.  Semiua  3-4,  in  pnlpa 
nidnlantia. 

24.  AU^HONSEA,  H.f.  et  T. 

Sepala  3,  rotundata.  Petala  6,  subsBqnalia,  seat,  biaeriatim  Tal^aia, 
ovata.  Toru*  alte  hemisphaericas.  Stamina  indefinite  pluriseriaHa. 
Ovaria  1-10  (rarissime  solitaria),  pienunque  conum  nltra  stamina  longe 
eminentem  fonnantia,  lineari-oblonga,  snbangulata,  strigoso-pubescentia, 
ovnlis  in  sutnra  ventrali  indefinitis  biserialibus.  Stylus  oblongns  vd 
depressus. — Arbores  interdum  procercBy  foliis  crasse  coriaceia  nitidis^ 
floribus  in/asciculos  opposU\folio9  congestis,  parvis. 

AVith  the  stamens  of  Saecopwtalum,  this  genns  has  the  petals  equal  in  size,  or 
nearly  so,  the  outer  being  nsnally  somewhat  larger.  The  general  appearance  is  veiry 
distinct  from  that  of  SaccopeUUum,  the  leaves  being  very  thick  and  coriaceons,  and 
qnite  glabrous,  except  when  very  young.  We  are  happy  to  have  this  opportunity  of 
associating  the  name  of  M.  Alphonse  De  Candolle  wilii  an  Order  which  he  has  so  ahfy 
investigated,  by  dedicating  to  him  this  very  distinct  genus. 

1.  A.  yentricosa  (H.f.  et  T.) ;  foliis  oblongis  vel  lineari-oblongis, 
pedioellis  longiusculis  medio  bracteolatis,  carpellis  longe  pedioellatis. — 
XJvaria  ventricosa,  RoxbJ  Fl.  Ind.  ii.  658 ;  fTaU.  Cat.  6453  ! 

Hab.  In  sylvis  prov.  Chittagong ! — (v.  v.) 

Arbor  excelsa.  Bamuli  grisei,  rugosi,  glabri,  juniores  com  omnibus  partihus  no- 
vellis  ferrugineo-tomentosi.  Folia  basi  rotundata,  apice  in  acumen  longum  obtnains* 
culum  sensim  angustata,  6-10  poll,  longa,  1^-4  lata,  petiolo  vix  i-poU.,  ooriaoea, 
firma,  (in  sicco)  venalia  creberrimis  reticulatis  notata,  supra  Incida,  prseter  costam 
pubesoentcm  glabra,  subtus  (in  sicco)  ]>allidiora,  lutcseentia,  petiolo  et  ooata  pabes- 
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centibas  demnni  glabratis.  Peduneuii  brevissimi,  pleramqae  viz  ulli ;  pedieelH  nn- 
merosi,  i-1  poll.  lon|^,  tomentosi,  basi  bract^a  ovata  pacva  et  medio  bracteola  squa- 
mieformi  muuita.  Floret  e  viridescente  albi,  odorati.  Sepala  bosi  coalita^  extas 
pub^ceDtia.  Petal  a  atrinque  folvo-tomentosa,  subtrapezoidea,  \  poll,  longa,  basi 
aaccata.  Ovaria  10;  stylo  oblongo  Carpella  4-8,  baccata,  omdea  vel  sabglo- 
bosa,  tomentosa,  sesquipoliicaria,  pedicello  poUicari.    Semitia  4-8,  biserialia. 

2.  A«  Intea  (H.f.  et  T.) ;  foliis  ovali-oblongis,  pedicellis  abbreviatis, 
carpcUis  lajvibus  breve  pedicellatis. — Uvaria  lutea,  Roxb.f  Cor.  ii.  t.  36, 
FL  Ind.  ii.  666  (fion  Wall,  nee  JF.  et  A)    A.  Russelii,  JFaU.  Cat.  6464  ! 

Hab.  In  montibus  Orissa,  Eoxburgkf  Russell!  Silhet,  Wall.  I  Ava, 
WaU.f-'iv.s.) 

Arbor  exoelsa.  Hamuli  foliosi,  glabri,  cortice  griaeo  raguloso.  Gemma  fulvo- 
tomeatodse.  Folia  basi  rotiiudata,  obtuse  acuminatA,  coriacea,  utrinqae  glabra,  supra 
nitiday  subtos  pallida  et  (in  sicco)  reticulato-renuloaa,  juniora  subtas  secus  costam 
puberola,  3-4  p<)ll.  louga,  li-^4  lata,  petiolo  viz  i-poll.  Flores  in  fasciculos  oppo- 
airifolios  maltifloros  sessiles  vel  breviasime  pedunculatos  congesti.  PedicelU  abore- 
Tiati,  ftdvo-tomentosi.  Sepala  rotuiidata,  decidua.  Fetala  vix  i-pollicaria,  oTata, 
exteriora  paidlo  majora.  Stamina  prions.  Ovaria  circa  10,  strigoso-pilosa,  in  conum 
€»nniventia,  stylo  ovali.  Torus  fruetus  dilatatus,  globosas,  cicatricibus  magnis  rotun- 
datia  uniserialibus  lateralibus  notatus.  Carpella  4-6,  late  ovalia,  utrinque  obtasa, 
brevisaime  pediodlata,  1-li  poll,  longa,  Isevia,  fulvo-paberula,  pulposa,  matora  Iffite 
flava.     Semina  3-6. 

3.  A.  Zeylanica  (H.f.  et  T.) ;  foliis  lanceolatis  vel  elliptico-lan- 
ceolatis,  iloribus  in  fasciculis  paucifioris  congestis,  carpellis  verrucosis 
pedicellatis. — Uvaria  lutea  o,  JF.  et  A.  Prod.  i.  8  {excl.  syn.) ;  Wight, 
Cat.  28  1    Guattena  acutiflora,  Wall.  Cat.  6438  D 1 

Hab.  In  Zeylaniae  raontosis,  alt.  2-3000  ped.,  Walker!  Gardner! 
Tkwaites!  et  in  montibus  Travancor  ad  Courtalam,  Wight! — (».  «.) 

Arbor  ramosissima,  foliosa.  Famuli  graciles,  virgati,  cortice  cincreo  glabro  ragu- 
loso, janiorea  pubemli ;  geinmee  fasco-sericeoe.  Folia  basi  acuta,  ssepius  longissime 
aeaminata,  apice  plerumque  obtusa,  24-4  poll,  longa,  f-1^  lata,  pet.  gracili  i-poll., 
coriaoea,  atrinque  glabra,  supra  nitida,  petiolo  et  costa  subtus  pubescentibns,  demum 
glabratis,  nenris  inconspicuis  paraUelis,  yenulis  crebre  reticulars.  Feduneuli  eztra- 
alarea,  interdum  oppositifolii,  vix  ^-pollicares,  tomentosi.  Fedicelli  1-8,  semipoUi- 
cares,  pubescentes,  basi  bractea  ovata  minuta  suffulti,  cseteram  nudi.  Fetala  f -poll., 
extus  puberula.  Ovaria  5,  stylo  deprcsso.  Tonu  fructiu  magnus,  globosas.  Car- 
pella subglobosa,  toro  lateraliter  inserta,  1^  poll,  diam.,  pedicello  crasso  -^-^polJ. 
oblique  inserta,  irregnlariter  tubercnlata,  fulvo-tomentosa  (pulposa?).  Semina  4-6, 
oniserialia,  plano-compressa,  septis  cellulosis  separata,  rotundata,  Iseviuscula,  cinerea, 
hilo  obloogo  conspicuo. 

VI.  MYElSTICACEJi]. 

Flores  dioici.  Sepala  2-4  (plemmque  3),  hypogyna,  basi  et  scepe 
filte  coalita,  coriacea,  sestivatione  valvata.  Fetala  nulla.  Stamina  3- 
18,  monadelpha;  antheris  ovnlibus  vel  linearibus,  extrorse  biloculahbus, 
longitudinaliter  dehiscentibus,  columnse  varie  adnatis.  Ovarium  ple- 
rumque solitarium  (rarissime  2  discreta),  liberum,  centrale,  subglobosum, 
ovulo  1  erecto  anntropo ;  stigmate  subsessili,  lobato  vel  depresso-capi- 
tato.   Fruclus  bivalvis,  mouospermus.    Semen  erectum,  arillo  involutum. 
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Testa  caniosa,  tunica  interior  dura,  fragilis.  Albumen  ruminatum,  ae- 
haoeuro.  Eminyo  prope  hilum  minutns,  cotyiedonibus  divaricatis  planis 
vel  undulatis,  radicula  infera. — Arbores  {rarius  frutioes)  tropica  sape 
excelsa,  plus  miuus  aromatica,  succo  acrido  sapius  rubicundo  scatentes, 
foliis  oUenus  itUegerrinds  distickis  paralleU-nemis,  (junioribus  saltern) 
peUuddO'punctatis,  floribos  inconspicuis  sape  mimniM,  tji  axiUis  glome- 
raiis  vel  poHiculatis, 

Thit  tmall  Order  ib  well  iniowD,  from  its  oontaining  the  tree  which  yidds  the 
NutiD^  of  ooDuneroe ;  and  moft  of  the  species  possess  simflar  aromatic  qualities, 
thoo^  occasionally  these  are  Tery  faint,  and  in  some  instances  confined  to  the  arillos 
(in  the  officinal  nutmeg  called  ifaee),  or  to  the  flc^j  part  of  the  fruit.  Several  spe- 
cies are  said  to  be  employed  in  India  to  adulterate  the  true  nutmeg,  and  in  Araeriea 
one  or  more  yield  when  fresh  a  tolerable  substitute  for  that  Talinble  spice,  though 
their  aromatic  qualities  are  unfortunately  not  permanent.  We  foUow  Eudlicher  in 
bringing  this  Order  into  contact  with  Juonneea,  to  which  it  appears  in  most  respects 
closely  allied.  The  habit,  alternate  dotted  leaves,  valvate  aestivation,  extrorse  an- 
thers, apocarpous  ovaries,  ruminated  albumen,  and  minute  embryo,  are  the  chief 
points  of  resemblance.  The  young  leaves  of  nutmegs  are  in  vernation  quite  like 
the  leaves  of  MitrepAora,  and  an  ai^us  is  sometimes  present  in  Anonacea^  in  which 
Order  the  flowers  are  also  occasionally  unisexual.  On  this  last  character  so  mndi 
stress  is  laid  by  Undley,  that  he  removes  MyrUticea  (associated  with  MenUperme^ 
and  Lardizabalea)  to  a  considerable  distance  from  the  Ranal  alliance,  although  he 
fully  recognizes  their  relationship  to  jinonaeea,  and  transfers  Hyalostemma  frxnn 
that  Order  to  this,  on  a  mistaken  supposition  that  it  is  apetalous ;  in  <wder  appa- 
rently not  to  invalidate  this  mark  of  distinction.  We  do  not  overiook  the  important 
points  of  affinity  which  exist  between  Myruticarea  and  Monimiaeea  and  JUktro- 
spermea,  which  Orders  are  also  included  by  lindley  in  his  group  Menuperwudet. 
These  are  certainly  entitled  to  great  weight,  especially  that  of  the,  apocarpous  fruit, 
which  removes  those  Orders  far  from  Lawracea,  The  opposite  leaves,  however, 
distinguish  them  from  all  the  Ranal  alliance  except  Clematidea. 

MyrUticaeea  differ  remarkably  from  Anonacea  in  the  great  development  of  the 
arillus.  The  hilum  is  generally  large  and  quite  basal,  and  the  arillus  springing  from 
its  margin  envelopes  the  whole  of  the  seed.  The  arillus  has,  at  the  same  time,  an 
organic  connection  with  the  tissues  around  the  micropvle,  and  in  the  common  nut- 
meg it  is  perforated  opposite  that  aperture  by  a  small  slit,  which  is  usually  quite 
exterior  to  the  cicatrix  of  the  hilum ;  hence  the  arillus  of  th«  nntm^  has  been 
regarded  by  Planchon  as  an  arillode,  and  its  connection  with  the  hilum  is  supposed 
by  that  author  to  be  spurious.  The  vascular  tissue  of  the  arillus  might  be  expected 
to  throw  light  upon  the  origin  of  that  body ;  but  we  find  it  to  rise  all  round  the 
basal  cicatrix,  which  includes  not  only  the  hilum,  but  an  areola  around  the  micro- 
pyle,  to  which  the  arillus  is  firmly  attached.  The  examination  of  the  fnlly-formod 
arillus,  therefore,  leads  us  to  infer  that  it  is  developed  at  once  from  the  hilum  and 
the  margin  of  the  micropyle;  but  this  must  remain  doubtful  till  the  development  of 
the  ovule  and  its  nucleus  has  been  carefully  studied.  The  arillus  is  generally  fleshy, 
but  sometimes  thin  and  very  membranous ;  and  although  usually  divided  towards  the 
apex  into  long  Hnear  lobes,  which  in  the  cultivated  nutmeg  and  some  other  species 
are  very  deep,  in  a  part  of  the  Order  it  is  quite  entire,  and  scarcely  perceptibly  per- 
forated at  the  apex.  Towards  the  base  it  contains  a  good  deal  of  vascular  tissue,  the 
vessels  being  spirally  marked,  but  not  unreliable.  The  cellular  tissue  is  dense,  ani 
in  each  cell  there  is  an  opaque  yellowish  man,  which  nearly  fills  it,  and  which  ii 
probably  the  seat  of  the  aroma.  The  seed  has  three  coats ;  of  these,  the  outer  or 
testa  is  fleshy  (as  in  Magnoliacea),  and  very  thin  on  the  sides,  but  thicker  at  the  ba« 
and  iipex.  It  is  traversed  on  one  side  by  a  rhaphe,  formed  of  numerous  vasculff 
cords  passing  from  the  hilum  to  the  chalaza,  where  it  divides  into  many  bnncheiL 
which  ramify  to  a  great  extent  over  the  inner  surface  of  the  testa.     The  ff>*Al«rq  ii 
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often  not  quite  terminal,  and  the  seed  is  then  slightly  obliqne,  the  dorsom  or  non- 
rhaphal  surfaoe  being:  the  most  convex.  The  mid£e  coat  is  hard,  woody,  and  brittle, 
and  consists  of  a  single  Uyer  of  prismatic  cells  radiating  from  within  outwards.  The 
innermost  coat,  which  is  probably  the  uncieua,  is  thin  and  fleshy,  and  gives  off  the 
numerons  irregularly  branching,  much  anastomosing  plates  which  divide  the  albumen. 
These  are  largest  near  the  chiUaza,  from  which  they  appear  to  spring  when  the  seed 
is  cut  vertically.  The  albumen  is  composed  of  hexagonal  cellular  tissue,  with  thin 
transparent  walls,  each  cell  enclosing  an  opaque  mass  which  nearly  fills  its  cavity. 
The  cells  of  the  processes  of  the  endosperm  are  smaller  and  darker  coloured  than 
those  of  the  albumen. 

This  is  a  very  tropical  Order,  usually  forming  handsome  trees,  offen  with  a  lofly, 
undivided  trunk,  aud  horizontal,  more  or  less  verticillate  branches.  In  India  none 
of  the  species  are  known  further  north  than  26°  N.  lat.,  on  the  uorthem  face  of  the 
Khasia  hiUs.  From  America  only  thirteen  are  described  by  Mr.  Bentbam,  in  a  general 
enumeration  of  the  American  species,  so  that  the  Order  is  eminently  Indian.  The 
species  are  probably  most  numerous  in  the  eastern  part  of  the  Malayan  Archipelago. 
A  few  are  found  in  tropical  New  Holland,  but  none,  so  far  as  is  known,  in  China. 
From  Africa  no  species  have  been  described,  but  in  the  British  Museum  there  are 
two  specimens  marked  "Myristica?"  One  of  these,  from  Cape  Coast,  collected  by 
Brass,  is  a  snbscandent  stipulate  plant,  apparently  belonging  to  MalvcLcetB  or  Euphor- 
biacea,  but  the  other  (brought  by  Afzelius  from  Sierra  Leone)  is  in  fruit,  and,  judg- 
ing from  the  general  aspect,  probably  belongs  to  this  Order. 

As  Nutmegs  are  generally  lofly  trees,  inhabiting  dense  forests,  and  are  almost  in- 
variably dioecious,  many  of  the  species  are  very  imperfectly  known ;  most  frequently 
one  sex  only  exists  in  herbaria,  or,  if  the  flowers  of  both  sexes  be  known,  the  fruit  is 
perhaps  a  desideratum.  Great  caution  is  necessary  in  identifying  fruiting  and  flower- 
ing specimens  gathered  at  different  times.  Of  many  of  the  species  we  have  only  seen 
single  specimens,  and  have  no  means  of  determining  the  amount  of  variation  to  which 
they  are  sulject.  We  have  also  had  few  opportunities  of  observing  this  family  in  a 
living  state,  but  we  think  it  probable  that  the  shape  of  the  leaves  will  be  found  to  vary 
very  much,  aud  that  it  ought  to  be  used  with  great  caution  as  a  specific  character. 
For  these  reasons  we  attach  but  little  importance  to  the  diagnoses  and  descriptions 
here  given.  In  one  or  two  cases  only  have  our  materials  been  sufficient  to  enable  us 
to  offer  an  opinion  on  the  limits  of  species ;  in  general  we  have  been  obliged  to 
content  ourselves  with  describing  as  accurately  as  possible  the  individual  specimen 
before  us. 

Myruticaf  iesquipedalis.  Wall.  Cat.  6809  !  is,  as  Dr.  Wallich  himself  suspected, 
a  laurel,  as  is  also  M.  ylaucescena.  Wall.  Cat.  6790 1  M.  Finfaysoniana,  Wall.  Cat. 
6793 !  is  a  species  of  Melodorum.  W^all.  Cat.  9017,  referred  doubtfully  to  Myrittica, 
must  also  be  excluded,  as  it  certainly  does  not  belong  here. 

1.  MYRISTICA,  L. 

Character  ordinis. 

There  are  no  doubt  several  very  distinct  genera  among  Nutmegs,  but  the  structure 
(especially  that  of  the  female  flowers)  is  so  very  little  Imown,  that  the  time  has  not 
yet  come  for  establishing  these  genera  on  a  secure  basis.  We  therefore  follow  Blume 
and  Bentham  in  retaining  the  genus  MyritHca  for  the  present  entire,  and  in  divid- 
ing it  into  sections  according  to  the  modifications  of  the  androBcium. 

Sect.  1.  Knema. — Calyx  trilobus  vel  tripartitus,  extus  tomentosus. 
Columna  staminea  apice  in  discum  margine  antheriferum  dilatata. 
Stigma  dilatatum,  margine  plurldentatum.  Cotyltdones  planse. — 
Ylores  fastiffiaii  ad  apicem  peduncuU  axillaris  abbretiati. 

The  species  of  Knema  form,  on  the  whole,  a  well-marked  group,  distinguishable 
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1.  M. HbokniaMi  (Wall  Cat.  6S02  A!  non  B) ;  nmulis  den- 
Bssiiiie  fioccosis,  foais  maximis  angnsle  oboTato-obloogis  rel  lineari- 
obionzis  basin  rersos  psii!k>  angusUlis  basi  soboordaiis,  diaoo  antheri- 
fero  IS-iieaUto,  tnictn  ma^imo  dense  lloocoao. 

Hab.  In  pecinsuU  Malayana:  in  ins.  Penang,  Wall.! — (r.<.) 

^H-.-r  TcrcsizLlitcT  cLitA.  Xemm'Trmm  cartel  hakt  wtfrnnSbSOt  toocnto  fkxxoBO 
^r.<is6is^  t<ir:s».  3t  :cistf«  put«s  BovcUae.  /Wm  jmion  floecoaa,  dto  gUMCseentia, 
rir.«ie  cr^'>*«3L.  v^btv  c-i^<^  fere  brpc^alxa.  4-8  p(&  hta«  acatm  vel  bmitcr  acmni- 
baU.  pctw<.L>  «kr.^  Aoro5^  f>pi:ILahlns.  flormm  jb/bc  c  specudiic  Herb.  Wall. 
•:a  M^.  Soc  L. .-.  aL>.v>  !5cr>k>  isatttonni  mon«  afanonu,  bob  rite  detenniiuui- 
<»,  T«r>^:=i  l:cr  -it  m  CTrtcn»  spe«xb«s  axiDaris.  Ca/yx  —yMtulM,  i-p<^  ol><>- 
Ta:o-r.:bt.«c:s^  <^tnX^i4».  exT^  kie  tomratowB.  Coimmmm  tt^unmem  striata,  apiee 
pirioi  fy—.cxvx.  mn-Ji  brrrH«!cii»  dcciifoffmibok  FrmeimM  oUoagas,  2^polL,  valria 
qavg-WT-.^:  arl'Jzs  rmci««.l3Si,  lobotas^   Seateu  ^ililiaigiiiii,  poUkare,  (ex  aeco)  atto- 

T^  &wcn  o^  ;'i:s  sa:<ib  speees  are  nafcrtiiBatclT  inmerfectlj  kaoini ;  bat  it 
CRta::i!T  bc!o3»  lo  Kw-^ms^  asi  mill  be  easOr  reeogniied  hj  tbe  cxtreaBdj  deaae 
pcbc^oRNT  of  ail  its  parU  cxcert  tbe  leatea.  *  WalL  Cbt.  6802  B  netam  to  bdong 
to  Ltmrif^, 


loDcifbHm  ( WalL  Cat.  6301 !) ;  nmulis  furfaraccis,  foiiis 
roaznis  cblor.^rolaDceoIaiis  basi  cordatis  rarius  rotundatis  apioe  angns- 
tatis  c^  tusis,  fioribus  axilUribus  dense  fastigiatis  subsessilibus,  disco 
anhrrlrVro  conoaTo  12-lS-lolK),fnictu  ob)on?o  tomentoso. — Bl.Rxmpk, 
\.\^>.     M.  Unifo'/ia,  R-xh,  FL  ImJ.  iii.  S47? 

}{ab.  In  Diontibus  Rhasia,  WalL!  Chittagong!  peninsula  MaUivana, 
Griftk  /— vFL  Jan.)  (r.  r.) 

Jrior  nreljA.  nmulis  Talidis  donzstis,  eortiee  laxo  snVpapjiatco  liacno  tA  faaeo ; 
pait»  Dovell^  desie  toamtoae.  F.  /m  fonna  ct  niMnutad&ie  admodnm  varia,  ia- 
Unlum  i;:K:an-obLaza  vet  i^>bonto-cbk  aza,  ^l^pedalia,  2-6  poIL  lata,  petklo  |-1- 
poilican,  aihn^ae  gubra.  «apra  nitida,  sabtas  pailida  ct  saepiasioM  glanecattBtii» 
co&ta  basi  farfiirat'Ya.  Ftr^t^  mnu'i  breris»imi,  lignosi,  bractcis  imbrieatis  rDtnndatM 
onosti.  Pfdiceli  brerisMini  Tel  ilores  sabflN|Qantcs,  nedio  onibnctcolati.  Cmlfx 
dense  farfaraceiid;  maris  gl jbosas,  demom  pjrifonois,  ^poOieuis;  iSfxm.  oralis.  lif- 
rut  aMtM^nJWus  obscare  triquettf,  Id-lS-lobos^  ramb  boriaoDtaUbaa  snbtm  antfae- 
riieria.  fmrttu  bipoilicaris  icetas,  atiiaqoe  obtosas.  Semen  ercctnm,  ^J******  ter> 
mioali ;  aniim*  palliJus,  tennis,  profnnde  lobatas;  aibmmen  albam. 

The  shape  of  the  leaves,  the  siie  and  shape  of  tbe  (male)  flowcn*  and  tbe  BODlHr 
of  disc-lobNs  *ppc  to  varj  much  in  this  species,  of  which  we  have  a  great  ma^ 
spermens  before  us  from  maaj  diderent  localities.  Tbcae  are,  bowercr,  cbie^ 
male  plants;  and  possiblj  chancteis  maj  be  affaidcd  by  tbe  female  flowcn  and  first 
for  the  discrimination  of  more  than  one  ^lecies;  at  any  latc,  a  careful  atndy  of  tbe 
whole  cenns,  in  a  liring  state,  is  neeessaiy  before  tbe  qwcies  can  be  ^^I'llrnd  as 
established  on  a  satia&ctory  basis. 

3.  BCerratica  (Hf.  et  T.);  ramulis  tenuiter  ftirfuraceis,  fofis 
angii5te  lanoeolatis  Tel  late  linearibos  apioe  attenuatis  acutis  basi  act- 
tis,  fioribus  ad  apioem  pednncnli  axillaris  pauds,  disco  piano  12-lobo, 
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fnictu  late  ovali  vel  subgloboso  tomeDto  brevissimo  incano,  arillo  crasse 
camoso. 

Hab.  In  montibus  Kbasia,  alt.  2-3000  ped.  1 — (t?.  r.) 

Jrdor  cxcelsa,  tninco  apice  horizontaliter  et  subverticillatim  ramoso.  Bamuli 
dongati,  foliosi,  rngiilosi,  adulti  cinerei,  glabrati.  Folia  6-10  poll.  longa,  l|-2^ 
lata,  pet.  f-poll.,  supra  glabra,  lacida,  subtus  glaaca,  secns  costam  et  nervoa  cinereo- 
fnrforacea.  FeduneuH  axillares,  vix  ^-pollicares,  rigidi,  lignosi;  pedicelli  eorum 
apicem  versus  inter  bracteas  sqaamseformes  fasciculati,  graciles,  ^~\  poll.  longi, 
cinereo-mcani,  supra  medium  bracteolam  latissimam  amplectentem  miuutam  ge- 
rentea.  Alabatlri  masculi  subglobosi,  obtuse  triqnetri.  Fructtu  plerumque  solitarii, 
pediccUo  crasso,  oTales,  minute  fusco-puberuli,  2-pollicares.  Faha  crassse.  Arilliu 
craaaissimus,  carnosus,  demum  coccineus,  tequalis,  apice  lacems.  Nucleus  oblongus, 
kevia,  obliquus,  chalaza  iufra-apicali. 

This  species  (the  most  northern  of  all  Nutmegs)  is  readily  distinguished  from  M. 
lonffifolia  by  the  much  fewer  and  smaller  flowers  on  longer  stalks,  by  the  flat-topped 
disc  (if  that  character  is  to  be  relied  on),  and  especially  by  the  very  different  fruit. 
The  leaves  also  are  narrower,  much  thinner  in  texture,  and  not  cordate  at  the  base. 
The  leaves  of  both,  however,  vary  a  good  deal,  and  some  of  the  smaller  ones  of  M. 
lonffifoUa  are  not  easily  distinguished  from  those  of  the  present  species. 

4.  M.  attenuata  (Wall.  Cat.  6791 1) ;  ramulis  tenuiter  furfura- 
ceis,  foliis  oblongo-lanceolatis  longe  attenuatis  basi  acutis  vel  rotnndatis 
aubtus  glaucis,  peduncalis  axillaribus  pauciiloris,  disco  piano  1 2-lobo, 
fnictu  ovali  vel  oblongo  fulvo-toraentoso,  arillo  tenuissimo. — M.  amy- 
galina,  Graham,  Cat.  Bomb.,  non  WaU, 

Hab.  In  montibus  Concan,  Dalzell!  Law! — (t?. «.) 

Arbor  forsan  excelsa.  Bamuli  elongati,  graciles,  adulti  glabrati,  cortice  nitido 
mgulaso.  Folia  secus  costam  et  nervos  subfurfuracea,  demum  glabra,  6-8  poU. 
longa,  lf-2|-]ata,  ])etiolo  ^-poll.  FeduneuH  axillares,  1-2  lineas  longi,  apice  brac- 
teati,  3~4-flori.  Fedicelli  pedolos  ecquantes  vel  paullo  snperantes,  filiformes,  apice 
Bobclavati,  prope  florum  unibractcolati.  Flores  subglobosi,  laxe  tomentosi.  Fructut 
seaqaipollicares.  Arillus  apice  lobatus.  Semen  oblongum;  chalaza  unilaterali,  a 
vcrticc  \  pell,  distante. 

Our  specimens  from  Law  and  Balzell  agree  very  well  with  Hiose  of  Heyne.  The 
leaves  have  a  tendency  to  vary  in  shape,  and  are  sometimes  quite  rounded  at  the  base. 
The  fruit  is  broader  in  the  WaUichian  specimens  than  in  the  others,  but  the  seed  is 
the  same  in  both. 

6.  M.  g;lance8cen8  (H.f.  et  T.)  ;  ramulis  glabrescentibus,  foliis 
oblongo-lanceolatis  basi  plerumque  rotundatis  supra  glaberrimis  snbtus 
glaucis,  pedunculis  brevissimis  paudfloris,  disco  piano  IO-15-radiato, 
ftxictu  ovali-oblongo  ferrugineo-pulverulento,  arillo  tenui. — M.  Suma- 
trana,  BL  Rumph,  i.  187.  Knema  glnucescens^  Jack,  in  Mai,  Misc.  et 
in  Hook,  Comp.  Bot.  Mag.  i.  149,  non  Wall. 

Hab.  In  penins.  Malayana  ad  Malacca,  Oriff.I  Cuminff,  2315  ! — 
(v.  8.) 

DisTRiB.  Sumatra,  Jack;  ins.  Pbilipp.,  Cuming,  10421  1309  I 

Arbor  ramulis  mgulosis ;  partes  novelise  furfhraceee,  cito  glabrescentes.  Folia  5-8 
poll,  longa,  li-2i  lata,  pctiolo  i-poll.,  jnniora  secus  costam  et  nervos  furfhraoea, 
cito  glabrescentia.  Fedie^li  graciles,  petiolum  eequantes,  medio  bracteolati.  Flores 
ferrogineo-tomentosi,  foeminei  ovali-oblongi,  masculi  sub^obosi.  FructuSy  secundum 
Jack,  1.  c,  parvus,  olivse  magnitudinem  non  attinens,  ex  spec,  in  Herb.  Bentham  as- 
servato  subglobosus,  cerasi  magnitudine,  valvis  tenuibus,  arillo  indiviso. 
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Specimens  from  Malacca  io  the  Hookerian  Herbiuiam  appeer  to  ua  to  be  identical 
with  the  plant  described  by  Jack,  and  with  the  nnmbers  of  Cuming  quoted  above. 
If  we  are  correct  in  these  identifications,  the  species  mnst  be  widely  distributed. 
In  our  description  we  have  chiefly  followed  Jack. 

6.  M«  gibbosa  (H.f.  et  T.) ;  ramulis  glabriusculis,  foliis  angustc 
lanceolatis  acuminatis  basi  acutis  subtus  pallidis  (in  sicco  flavesccnti- 
bus),  fructu  oblongo  tonientoso  obliquo  hinc  gibbo,  arilio  tenui. 

Hab.  In  mont.  Khasia ! — (r.  v.) 

Arbor^  ramulis  gracilibus  foliosis,  cortioe  griseo  rugnloso ;  partes  noveUs  tener- 
rime  furfuracea*,  cito  glabrcscentes.  Folia  glaberrima,  coriacea,  snprs  nitida,  subtus 
pallida,  secns  costam  subfurfuracea,  cito  glabrescentia,  4-7  poll,  longa,  i-If  lata, 
pet.  \-^  poll.  FediceUta  fruetna  -^-pollicaris  (peduncnlo  brevissimo).  Frudns 
vaha  crasse  coriacea*,  intus  castanes,  nervosffi,  rngulosee.  Jrillus  apice  tantam 
sublncerus.     Semen  obliquum,  chalaza  longe  infra-apioali. 

This  species,  which  appears  very  distinct  both  in  leaves  and  fruit,  was  obtained  by 
us  in  the  Khasia  hills,  with  ripe  fruit>  in  the  mouth  of  June.  We  are  inclined  to 
associate  with  our  Khasia  plant  a  single  specimen  of  a  male  plant  in  flower,  collected 
by  Griffith  at  Mergui,  on  the  Tenasserim  coast,  which  is  evidently  quite  nnlike  aU 
the  states  of  M.  eorficosa,  and  which  cannot  be  confounded  with  any  other  speeis. 
The  leaves  of  this  Mergui  plant  are  identical  with  those  of  If.  pibbosa ;  and  if  the 
two  be  the  same,  the  male  flowers  of  that  plant  may  be  thus  described : — FeduncuH 
Axillares,  validi,  \  poUicem  longi,  lignosi,  nudi,  apice  in  ramos  plnres  abbrcTiatos 
dense  squamosos  divisi.  Fedieelli  plurcs,  -^--^poUicares,  medio  bracteolam  minu- 
tam  amplectentem  gerentes.  Calyx  oralis  vel  campanuktus,  ^trilobus,  ferrugineo- 
pubesoens.  Columna  staminea  superne  subclavata.  Anthera  12,  Bub^rectae^  disco 
brcvitcr  lobato  adnatse. 

7.  M»  corticosa  (H.f.  et  T.) ;  ramulis  glabratis,  foliis  angaste 
lanceolatis  utrinque  acutis  rariusve  obtusis  subtus  glaucis,  pedunculis 
axillaribus  abbreviatis  pluriiloris,  disco  piano  8-12-lobo,  fructu  ovali 
pulverulento,  arilio  carnoso. — Knema  corticosa.  Lour,  Ft.  Cock.  742 ! 
Myristica  ^lobularia,  Lam,  M.  glauca,  Bl,  Bijdr,  576,  Rumph.  i.  182. 
L  60.  M.  lanceolata,  Wall.  Cat.  6794 !  M.  missionis,  WalL  Cat. 
6788  !     M.  angustifolia,  Ruxb.  Ft.  Ind.  iii.  847  ! 

Hab.  Cbittagong!  Tenasserim  !  et  in  penins.  Malayana! — (Fl.  Jan. 
Apr.)  {v.  ».) 

DiSTRiB.  Java !  Cochin  China !  Borneo! 

Arbor  scepe  excelsa.  Hamuli  cortice  mbicnndo  vel  fusoo-cinereo,  glaborrimi ; 
partes  novelise  vix  subpulverulentse.  Folia  elongato-lahceolata,  interdum  sed  raris- 
sime  obtusa,  4-7  poll,  longa,  1-1^  vel  rarius  2  poll,  lata,  petiole  ^-f-poll.,  rigide  co- 
riacea, glaberrima,  venulis  in  sicco  creberrimis  reticulatis.  Fedunculi  1-3  lineas 
longi,  nrcolis  squamarum  delapsamm  notati.  Fedieelli  graciles,  supra  medium 
bracteolati.  Floret  tenuissime  tomentosi.  Arilltu  puniceus,  multipartitus.  Cka- 
laza  obliqna. 

Our  Chittagong  plant  is  undoubtedly  the  same  with  that  from  Singapur  in  Herb. 
Wallich,  and  we  can  in  no  way  distinguish  M.  mufsionis.  Wall.,  which  was  perhaps, 
therefore,  obtained  by  Konig  from  the  Straits,  and  was  not  a  native  of  the  Madras 
Peninsula.  Our  specimeus  quite  agree  with  Blume's  figure  and  detailed  description, 
and  with  Loureiro's  specimens  in  the  British  Museum.  We  adopt  Loureiro's  name, 
because  we  have  no  doubt  that,  on  a  general  revision  of  the  Order,  his  genos  Knema 
will  be  kept  up. 

8.  M.  intermedia  (Bl.  Eumph.  i.  187) ;  ramulis  glabriusculis. 
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foliis  rigidis  anguste  lanceolatis  utrinque  acutis,  floribus  ferrugineo-to- 
mentosis  in  pedunculo  axillnri  pluribus,  disco  sub-1 5-lobo  superne  in 
prooessum  oblongum  obtusum  vel  subconicum  producto. 

Hab.  Malacca,  Griff  J  Singapur,  LobbI — (r.«.) 

DiSTRiB.  Java,  BL 

Arbor,  Bamuli  fiuco-cinerei.  Foiia  glaberrima,  fere  3f.  coriicosa.  Pedunculi 
lignod,  Wx  2  liaeas  longi.  PedicelU  5-10,  crassiusculi,  snpra  medium  bracteolati. 
Flores  dense  ferruglQeo-tomentosi.  Columna  staminea  brevis,  disco  late  peltato. 
Frucitu  (ex  Blmne)  pyriformes,  ochraoeo-pulverulenti. 

With  quite  the  habit  and  geaeral  appearance  of  the  last  species,  this  has  a  very 
different  anther-disc,  which,  instead  of  being  concave  or  flat,  is  elevated  into  a  large 
obtuse  beak.  Blame's  description  is  very  short,  and  we  are  therefore  in  some  doubt 
as  to  oar  being  justified  in  considering  his  plant  the  same  as  ours.  He  says  that  it 
differs  from  his  3f.  glauca  (our  M.  coriicosa)  chiefly  in  having  "  connectivum  latins 
atque  apice  subdllatato-obtusatum."  In  a  specimen  from  Griffith  in  Herb.  Hook, 
the  common  peduncle,  apparently  from  disease,  and  probably  from  insect  puncture, 
is  converted  into  a  globular  woody  mass,  entirely  covered  with  long  brown  hairs. 

9.  M.  forfuracea  (H.f.  et  T.)  ;  ramulis  petiolisque  dense  furfu- 
raoeo-tomentosis,  foliis  anguste  vel  lineari-oblongis  rigidis  utrinque  gla- 
berrimis,  pedunculis  axillaribus  brevissimis,  floribus  (foemineis)  pyrifor- 
mibus  dense  tomentosis. — Knema  glaucescens,  JFall.  Cat,  6810!  non 
Jack. 

Hab.  In  penins.  Malayana  ad  Penang,  Wall,! — {v,8,) 

Arbor  parva,  a  prioribus  ramulis  dense  tomentosis  facile  distincta.  Folia  snpra 
lucida,  utrinque  acuta,  4-7  poll,  longa,  1-  fere  2  lata,  glaberrima,  sabtus  ferrnginea. 
Plores  i-poUicares.     Fructua  immaturi  subglobosi,  dense  tomentosi. 

The  female  plant  only  is  known  of  this  species,  which  appears  sufficiently  distinct 
from  all  its  congeners. 

Sect.  2.  luYA. — Calyx  2-3-lobus,  glaber.  Columna  staminea  py- 
rifonnis,  apice  concava,  margine  antberifera.  Stigma  depressum, 
integrum  vel  vix  lobatum.  Fruclua  globosus. — Flores  minuti, 
in  paniculis  axillaribua  ramoaissimia  dispositi,  bracteis  ovatis 
glanduloso-punctatis  citissitne  deciduia  involuti, 

.  The  starainal  column  of  this  section  is  not  very  different  from  that  of  some  species 
of  Knema,  but  the  inflorescence  and  habit  are  very  different,  approaching  closely  to 
some  of  the  American  species,  among  which  M.  Hoiimanni,  Benth.,  seems  to  have  a 
very  similar  androecium.  M,  micrantha^  \Vall.  Cat.  6807  !  from  Finlayson's  Herba- 
rium, and  therefore  probably  from  Siam,  which  is  beyond  our  limits,  also  belongs  to 
this  section.  It  is  larger-flowered  than  M,  Irya^  Giert.,  and  the  anthers  in  the  spe- 
cimen before  us  are  more  numerous,  so  tliat  it  is  perhaps  a  distinct  species. 

10.  M«  Zrya  (Gtertu.  Fr.  i.  195.  t.  41) ;  foliis  oblongis  acuminatis. 
— M.  Javanica,  Bl,  Bijdr,  576,  Humph,  i.  190.  t.  62.  M.  sphsero- 
carpa,  fTall.  Plant,  As,  Ear.  i.  t,  89,  Cat.  6796 !  M.  exaltata,  WaU, 
Cat,  6804  partim  {^uod  ad  apecimina  Jhrifera  ad  Moulmein  lecta  /) 

Hab.  Ava  ad  Martaban  et  Moulmein,  WaU.I ;  et  Zeylania! — (p.  «.) 
DisTRiB.  Java,  Blume,     Borneo,  Lotol 

Arbor  seepe  procera,  ramosa,  cortice  fusco  ruguloso  glabro ;  partes  novellte  tenuis- 
sime  pubernise.  *Folia  forma  varia,  oblonga  vel  lineari-oblonga,  basi  rotnndata  aut 
obtnaiuBcula  vel  intcrdum  acutiuscula,  utrinque  glabra,  5-10  poll,  longa,  1^2^  lat^. 
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pet.  ^-f 'P<>U-  Panieula  ad  txOlas  folionim  ddaptorom,  nmoeiasimse,  8-6-polUcBr», 
floribus  miDutis  glabris.  Anikera  6-8.  Fructtu  diametro  fere  pollicaris,  extus  gn- 
naloso-tQbereulatiis,  glaber,  valvis  crassis  conaceia  intus  glabra  rnfeaoentibiis.  Jri/lua 
teaais,  carnoaulua,  coccmeus  vel  aaiaiitiaciis,  compleioa.  Nudetu  globosos,  hilo  pairo. 

Sect.  3.  Pyrrhosa. — Calyx  2-4-lobus,  glaber.  Columna  sta- 
minea  depressa,  sabglobosa,  apice  concava,  tola  antherifera. — 
Flores  in  paniculis  ax'Ularibm  disponlL 

Blame  appears  to  hare  brought  together  under  the  name  of  Pyrrhosa  aU  the  pani- 
culate Nutmegs  ;  but  the  species  iucluded  by  him  in  the  group  by  no  means  agree  in 
floral  characters.  As  defined  above,  however,  it  constitutes  a  veiy  natural  groiip. 
M.  (P.)  Javanica,  Blume,  belongs  to  our  last  section,  and  M,  (P.)  Hornet du^ 
Blume,  though  anomalous  as  to  inflorescence,  seems  rather  referable  to  Eumyrittiea. 

11.  M.  crasftifolia  (H.f.  et  T.) ;  ramalis  validis,  foliis  ovalibus 
vel  obloDgis  utnnque  obtusis,  aotheris  4  sessilibus  ovalibus  in  oolam- 
nam  depresse  globosam  coalitis. 

H  AB.  In  peninsula  Malay  ana  ad  Malacca,  Chriff.  I — (o.  «.) 

Arbor ,  cortice  fusco  rugoso  glabro.  Folia  crasse  coriacea,  nervis  obliqnis  rectis 
apice  tantum  cnrndis,  subdistantibus,  5-9  poll,  longa,  S-4^  lata,  petiolo  f-poU.  Fa- 
uicula  axillares,  ramosissinue,  pubescent^,  4-6  poll.  longse,  bracteis  ad  ramos  pri- 
mordiales  subpersistentibus  ovalibus.  Flores  minuti,  ad  apices  ramulorum  fasciculati ; 
calyx  plerumque  bivalvis. 

12.  M.  amygdalina  (WaU.  Plant.  As.  Bar.  t.  90,  Cat.  6797 !) ; 
foliis  oblongo-lanceolatis  vel  cuneato-oblongis  utrinque  acutis,  paniculis 
ramosissimis  puberulis,  floribus  brevi-pedicellatis,  fructu  oblongo,  aiillo 
apice  lacero. — M.  exaltata,  WaU,  Cat.  6804 !  {exd.  spec,  ad  Moulmein 
lectis  supra  ad  M.  Irya  relatis.) 

Hab.  In  Ava  inf.,  Wall.!;  Malacca,  Chriff.! — (». «.) 
DiSTRiB.  Sumatra,  Marsden  !  {in  Herb.  Hook.) 

Arbor  procera.  Hamuli  terctes,  glabri,  cortice  rugoso  dnereo.  Folia  5-8  poll, 
longa,  l|--2j^  lata,  petiolo  i-poll.,  basi  plerumque  longe  attenuata,  utrinque  glabra, 
subtus  ferruginea.  Panicula  3-5-pollicare8,  plerumque  ad  axillas  foliorum  delapso- 
rum  sitce,  ad  ramificationes  bracteas  ovatas  acuminataa  cito  decidaas  gereutes.  Calyx 
globosus,  plerumque  trilobus.  Columna  staminea  glabra,  3-4-Ioba,  antheris  lincari- 
bus  apice  incurvis.  Fructus  paniculati,  breviter  pedunculati,  glauci,  amygdali  mag- 
nitudiue,  hinc  sulco  profundo  exsculpti ;  valves  crassse.  Arillut  aurautiacus,  toiuis, 
carnosus.     Chalaza  iufra-apicalis. 

The  flowers  of  this  species  are  as  small  as  those  of  M.  Irya^  and  very  numeroui, 
and  the  panicles  are  elongated,  with  long,  much-spreading  branches. 

13.  M.globiilaria  (Bl.  Rumph.  i.  191.  t.  64.  f.  2,  non  Lam.); 
foliis  ellipticis  vel  lanceolatis  utnnque  glabris,  paniculis  ferrugineo- 
tomentosis,  floribus  minutis  globosis  ad  apices  ramulorum  fasciculatis 
brevissime  pediceUatis,  fructu  ovoideo  parvo. 

Hab.  In  penins.  Malayana  ad  Malacca,  Griff. ! — (v.  «.) 

Arbor  mediocris.  Samuli  fusco-cinerei,  glabri ;  partes  novelise  fcrmgineo-pnbe- 
mlffi.  Folia  utrinque  acuta,  apice  plerumque  acuminata,  4-5  poll,  longa,  li-  fere  % 
lata,  petiolo  f-poll.,  coriacea,  supra  nitida,  subtus  ferruginea,  nervis  subdistantibm 
parallelis  ultra  medium  minus  conspicuis  curvatis.  Panicula  ad  axillas  foliorua 
dclapsorum  2-3-pollicare8.  Calyx  3-4-lobns.  Anthera  in  globum  3-4>lobum  oo«- 
lita},    Fructus  (ex  Blume,  I.e.)  i-pollicaris. 
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14.  M.  "WalUchll  (H.f.  et  T.X;  foliis  anguste  oblongis  acutis  basi 
FotaDdatis  coriacds  supra  lacidis  subtus  pallidis  (in  sicco  fulvis)  prseser- 
tim  secus  costam  et  nervo8  tomentosulis,  paniculis  masculis  elongatis  fer- 
rugineo-tomentosis  (pedicellis  flonim  brevissimis),  foemineis  brevioribas 
incrassatis,  fractu  ovali. — M.  Horsfieldii,  JFall.  Cat  6806  !  {non  Blume), 

Hab.  In  penins.  Malayana  ad  Malacca,  Griffith!  et  Singapur,  JFallJ 
— (t?. «.) 

jlrbor  prsecedenii  simiiliina,  eed  partes  novellie  dense  tomentosie,  et  folia  majora 
6-9  poD.  longa,  2i-3  lata,  pet.  -f-poll-  ^^rvi  crebriores,  subtus  validi,  versus  mar- 
gmem  arcuati.  Floret  aliquanto  majores,  calyce  8-4-lobo,  glabra.  F lores  foeminei 
pedanculo  eimplici  vel  panim  ramoso  abbreviate  (fructifero  incrassato  L'gnoso)  inserti, 
caljoe  globoao  late  3-dentato.  Ovarium  globosum,  tomentosum.  Stigma  sessile, 
globosum,  capitatum.  Fnictua  junior  glaber,  glaucns,  calyce  persistente  profunde  tri- 
partito,  segmentis  ovatis  fere  2  lineas  longis  gkbris. 

The  female  ilowers  are  described  from  a  specimen  collected  by  Lobb  at  Singapur, 
wbicb  has  all  the  appearance  of  belonging  to  this  species;  and  the  young  fruit  is  in 
the  Wallichian  Herbarium,  but  detached. 

15.  M«  tomentojui  (H.f.  et  T.) ;  foliis  obovatis  vel  cuneato-oblon- 
gis  basi  attenuatis  subacutis  subtus  pilis  stellatis  laxe  tomentosis,  pa- 
niculis laxe  fusco-pilosis  raraosis. — Myristicea?  Wall.  Cat.  9025  ! 

Hab.  In  penins.  Malayana  ad  Penang,  Wall.! — (t?. «.) 

Arbor  oortioe  cinereo,  ramulis  cum  omnibus  partibus  novellis  ferrugineo-tomentoeis, 
demom  glabratis.  Folia  submembranacea,  5-8  poll,  longa,  2-4  lata,  petiolo  i-poll., 
obtusa  vel  acuta,  nervis  obliquis  subtus  prominentibus,  infra  tenuissime  pnberula  sub- 
tus prssertim  ad  uervos  fulvo-tomentosa.  Panicula  2-3-polIicare8,  axiUares,  ante 
expanaionem  bracteis  dense  tomentosis  involutae.     Cal^x  glaucus,  3— 4-iidus. 

16.  M.  glabra  (Bl.  Bijdr.  576,  Eumpb.  i.  191.  t.  64.  f.  1);  foliis 
lanceolatis  vel  obovato-oblongis  acutis  basi  longe  attenuatis  utrinque 
glabris  subtus  pallidis  vel  ferrugineis,  paniculis  axillaribus  ramosis,  fin- 
ribns  glabris  ovali-subglobosis,  pedicellis  calycem  subsequantibus,  fructu 
ovali-oblongo,  arillo  subcompleto. — M.  integra,  Wall.  Cat.  6799  !  M. 
floribunda,  WaU.  Cat.  6805 ! 

Hab.  In  montibus  Silhet,  Wall.!  et  in  penins.  Malay nnn  ad  Singa- 
pur, WaU.! — (p.  t?.) 
DiSTBiB.  Java,  Bl. 

Arbor,  ramulis  rugulosis,  etiam  junioribns  glabris ;  gemmae  viz  pubenilce.  Folia 
5—7  poll,  longa,  1^-3  lata,  pet.  |-|^-poU.  Panicula  seepe  elongatEC,  2-'5-pollicare8, 
ramis  pollicaribus.  Floret  quam  in  prsecedentibus  migores,  ovales,  fere  lineam  lonei, 
plerumque  tiilobi.  Anthera  in  massam  ovalem  ooalitse.  Fructus  ovalis,  ultra-pol- 
licaris,  hinc  infra  medium  suloo  ezscnlptus,  valvis  crassissimis ;  arillus  tenuiter  carno- 
9US,  coccineus.     Tesla  cinerea ;  chalaza  lateralis  viz  supra  m^ium  posita. 

This  is  larger-flowered  than  M.  amypdalina,  the  only  species  with  which  it  is  liable 
to  be  confounded,  and  it  seems  quite  distinct,  though,  as  in  most  of  the  allied  species, 
only  the  male  flowers  and  fruit  are  known.  The  fruit  is  very  like  that  of  M.  awyg- 
daiina,  with  which  it  agrees  in  having  a  deeply  ezcavated  mark  on  one  suture  near 
the  base.  The  undivided  arillus,  however,  wUl  readily  distinguish  it,  unless  that 
character  be  found  to  be  a  variable  one. 

17.  M.  Farquliaiiaiia  (Wall.  Cat.  6798) ;  foliis  anguste  obloni^is 
acnminatis  basi  acutis  rigide  coriaceis  utrinque  glabris  supra  lucicjis 
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sobtos  gbncts  paniciilis  nmosis,  floribas  majoacolis  ad  apices  ram(Mrum 
brmuiD  umbeflads,  pedicdlo  cahrccm  oTakm  superante,  froctu  ovali, 
arilio  fere  ad  basin  bioero. 

Hab.  In  Mabja  ad  Malacca,  Grif.f  el  Singapnr,  Wali.f ;  et  in 
Boatibiia  Kiii^,  Hokemaeirr,  No.  341 ! — (v.«.) 

DirrmiB.  Ins.  Philipp.,  Cwmimg^  9Ul ! 

Jriar^  jwmm&i  rabcHeatibes  tu  racvkMis  sUbris ;  f^quaue  viz  pabembF.  PolU 
4-S  pofl.  k«^  li~2  bta»  pcDofe  l-pafl-,  Biaffiiiibiis  (is  seco)  recarrtt.  Pmmicula 
ad  aullss  loboram  defapnivB  2-^p(iIliam,  ramii  dongatift  tcI  abbreriatis.  Flora 
m  — bribft  Mibaosiks  vd  brrriicr  pediedbtas  S-lO-floras  oongcstL  Cmlyx  \  pcdl. 
kMiciHt  3-4-k>beii^  gfaadwViw>-paiirt  itt  Jbkih^g  8,  bikxulaRs,  apke  ultra  con- 
■nciT«B  prodactae,  libos,  mrwTK,  in  colmniiani  ohbmgam  snbscasikBi  coaUUe. 
Slorafmmimei  igBocL  Frmrius  in  pankidis  (-l-poUicaribas  lignotis  panim  ramoas 
aBbfafCCBMMtt  pand  -nitadiim  tdbsoiitani  ,  orotdei,  glabri,  ^  poIL  kmgi.  Jjiiimt 
profwide  laecn».     Ck^lssm  sabtemuBalis. 

Tbc  don^iated  caljx  and  aatbcr-eolmiui  of  tbis  spedes  indicate  an  apfvoacb  to 
EmmfiiMtiemy  and  tbe  inflorescmce  is  more  simple  tban  in  tbe  majorit j  of  Pyrrket^, 
T%/t  antbers  are,  bowevcr,  distinctly  inTolnte,  and  lobed  at  tbe  apex. 

Sect.  4.  EuMTKiSTiCA. — Calfx  oralis  tcI  dongatas,  3-4-lobiis. 
Amiker^  in  oolomnam  cylindricam  basi  nudam  coalits.     /jgfCo- 


1 8.  M.  aupeilMi  (Uf.  et  T.) ;  foliis  lanceohitis  utrinque  acutis  sab- 
tus  tomento  fnlro  fiirfiiraceis,  paniculis  furfuraceis  dongatis  ramosis, 
fioribus  inajusculis  ad  apices  ramolonim  nmbellatis. 

Uab.  In  insala  Peoang,  PkilUpsf — (r. «.) 

JrbcT  forsan  data,  cMlicc  rognloao  pallidc  fnseo  albo-pmictato ;  ramnli  tamentod. 
FoiU  12-1^  polL  longa,  3-7  lata,  pet  f-pdl.,  fiima,  sapra  ^bra,  sabtns  laxe  tomen- 
tosa  (margine  in  neoo  recnnra-,  nenris  oonqiicais  nnmows  obbqnis  rectiosealis  propc 
mar^nem  sursom  aimatis.  Pamienl^  in  axQlis  fdionim  ddapsonim  sitK,  4-~6  poQ. 
loDsnr,  di%-aricato-nmo8ae,  ad  ramifirationes  bracteis  panris  rotondaiis  demnm  indn- 
ralis  muniti.  Flvrrs  in  nmbeUa  S-7,  \  poU.  loog:i,  pcdiodlo  icqailongo  enffiilti.  CW- 
Ijfjr  glaber,  oralis,  apioe  S-^Iobus.  Amiker^  in  columnam  ovdem  sabse^ilem  coa- 
lite, dongato-linearea,  circa  18,  ^ioe  longitndine  snbiflBqnales,  colomna  conaectivo 
band  apicnlata. 

There  is  no  apicnlos  of  eonnectiTe  beyond  tbe  antben,  but  as  tbe  in«^  of  tbe 
colomo  uarrows  into  a  nmnded  point,  some  of  tbe  antben  are  oontiuiied  to  tbe  apex, 
whQe  the  others  stop  abruptly  a  little  lower. 

19.  M^eUipUca  (WaU.  Cat.  6798  A!);  foliis  tenuibns  lanceo- 
latis  vel  oblongo-lanceolatis  utiinqae  acutis  glabris  snbtus  glands,  pe- 
dunculo  supra-nxillari  bren  paucifloro,  floribus  fasciculatis  pedioellatis. 

Hab.  In  Malsiya  ad  Penang  et  Singapur,  JTaU,! — (c.».) 

Jrbor,  nmnlis  fosds  Icvibos  glabris.  Folia  6-10  poll,  longa,  2i-^  pdL  lata, 
petiolo  4'PoUicari*  Pedunculut  i-pollicaris.  Braeiea  rotond^ta,  calyd  adpiessL 
Calyx  masculos  obloDgns,  sabinflatos,  tridentatos,  \  poll,  longns.  Colmmma  stamina 
brevitcr  pedioellata,  crlindrica,  connectivo  apiculata.  Calyx  foeminens  niceolatia. 
(harium  aureo-strigosiim,  intra  calyoem  stipitatum,  oblongom,  snpeme  attenoatim, 
salcatnm.  SHgma  oblougum,  bine  canalicnlatum.  Fntdut  obtongns,  24  poIL  lea- 
gue, glaber,  valvis  crassis  camosis.    ArilluM  apice  lobatos.     Ckalaza  sabapicalis. 

\Ve  have  described  this  plant  from  imperfect  materials,  bat  it  seems  verj  distiixt 
from  aay  of  our  other  specii'8,  as  well  as  from  those  described  bj  Blame.     Hie  M. 
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of  WaDich's  Catalogue,  from  which  the  frnit  is  described,  has  a  mark  of  doubt  ap- 
pended to  it,  and  its  leaves  are  too  imperfect  to  enable  ns  to  determine  whether  or 
not  it  be  identical  with  the  flowering  specimens. 

20.  M«  lanrifolia  (H.f.  et  T.) ;  foliis  ovali-oblongis  vel  oblongia 
glabris,  pedanculis  masculis  abbreTiatis  crassis  apice  plurifloris,  fructn 
ovali  tomentoso. 

Hab.  In  Zeylania,  Walker!  Gardner!  Thwaites !—(v,  «.) 

Arbor,  oortioe  griseo  vel  rafescente  rugoso.  Bamuli  Isevigati,  glabri ;  partes  no- 
vellie  vix  pnbemlse.  Folia  utrinqne  obtnsa  vel  acntioscnla,  supra  Incida,  subtus  pal- 
lida, conspicue  obliqne  nervosa,  6-9  poll,  longa,  2-4  lata,  petiolo  ultra-pollicari. 
Peduncmli  masc.  axillares,  plemmqae  bini,  i-i  poll,  longi,  lignosi,  cicatricibos  brac- 
teamm  crebre  notatl.  Floret  pediceUis  vix  lineam  longis  snffidti,  dense  tomentosi, 
ovales,  pediceUis  duplo  longiores,  bractea  rotnndata  calyci  adpressa  suffulti.  Ca!yx 
breviter  3-lobn8.  Columna  ttaminea  pedicellata,  apice  processii  connectivi  apiculata. 
jtnthene  circa  0.  Fructus  solitarios,  ovalis,  in  spec,  immaturis  dense  tomentosos, 
pedicello  \-^  poll,  snffultus. 

21.  M.  obtnslfolia  (Wall.  Cat.  6808  !) ;  foliis  obovato-oblongis 
rigidis  supra  glabris  nitidis  subtas  femigineo-glaucis  sparse  puberulis, 
paniculis  fructiferis  parce  ramosis  fusco-tomentosis. 

Hab.  In  Malaya  ad  Singapur,  Wall.! — (r.  s.  in  Herb.  lAnn.  Soc.) 

^  Folia  6-12  poll,  longa,  3-4|  lata,  petiolo  l-l^poUicari,  nervis  obliquis  distan- 
tibos  rectis  apice  arcuatis  snbtos  prominentibus  notata.  Flores  ignoti.  Panicula 
frnctiferse  1^  poll,  longee.  Fructtu  f-pollicares,  oblongi,  tomentosi.  Semen  snbglo- 
bospm,  arillo  suboompleto,  testa  tenui. 

22.  M.  Malabarica  (Lam.  Act.  Paris.  1788.  p.  162);  foliis  an- 
guste  oblongis  vel  elliptico-lanceolatis,  inilorescentia  mascula  axillari 
dichotome  cymosa  multiflora,  floribus  laxe  umbellatis,  fructu  oblongo 
fulvo-incano. — Blume,  Rumph.  i.  1 85.  M.  dactyloides.  Wall,  Cat.  6786  ! 
(war  0€Brtner).  M.  notha,  Wall.  Oat.  6787  l^Rheede,  Hort.  Mai.  iv.  t.  5. 

Hab.  In  sylvis  densis  Malabariae  et  Concan,  Sykes!  Dalzell!  Law  ! 
— (Fl.  Nov.  Peb.)  (r.  s.) 

Arbor  ezoelBa;  ramnli  glabri,  cortioe  mbesocnte  hevioscalo.  Folia  supeme  an- 
gostata,  apice  obtnsa,  basi  acuta  vel  rarins  rotnndata,  4-8  poU.  longa,  1^—4  lata,  pe- 
tiole -|^l-pollicari,  glaberrima,  snbtus  glanca.  Oyma  masculte  1-3-pollicares ;  ramuli 
oppoaiti,  apice  umbdlatim  plnriflori.  Fedicelli  \-\  poll,  longi,  gracQes.  Alabastri 
fere  globosi.  Calyx  inflatus,  late  ovalis,  trilobns,  pnbescens,  basi  bractea  amplec- 
tente  adpressa  latissima  mnnita.  Anthera  15  in  oolnmnam  solidam  oblongam  pedi- 
cello brevi  crasso  pnbesccnte  snfiEnltam  coalitsB,  connective  apice  apicolatae.  r lores 
fctminei  ad  apicem  pednncnli  axillaris  nmbeUati,  panci  (in  spec.  2) ;  masculis  majores, 
uroeolati.  Ovarium  dense  tomentosnm.  Fructus  2^-3  poUices  longns,  oblongns, 
poricarpio  bivalvi  crasso  camoso.  Arillus  er  rubro  flavescens,  irregulariter  fissus, 
lacnnoBos,  lobis  versus  apicem  in  connm  seminis  apici  insidentem  contortuplicatis. 
Semen  ovoidenm,  erectum,  utrinqne  obtusnm,  snbobliqunm,  ventre  plauinsculnm, 
dorso  Gonvezins,  tegmine  lignoso  tenui,  fragili,  arilli  pressiono  irregulariter  sulcato, 
medio  latere  chalaza  notato.    Rhaphe  a  hilo  ad  chalazam  linearis. 

According  to  Rheede,  the  pericarp  is  acid  and  astringent,  with  a  disagreeable  smell. 
The  aril  is  less  agreeably  flavoured  than  true  mace,  and  the  nut  has  scarcely  any 
taste  or  amell. 

23.  M.  Horsfieldii  (Bl.  Bijd.  577,  Rumph.  i.  192);  foliis  ovato- 
oblongis  acuminatis  subtus  stcllato-pubescentibus,  floribus  dense  glo- 
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merulato-panicalatis. — ^M.Iryaghedhi,  Wight^  leaner,  ^.1857.    Garin. 
i.  t.  41,  ex  parte,     M:  Iriagedi,  ^.  Sysi,  Feg.  m.  65.     M.  fenruginea, 
fTall.  Cat,  6803 !     Horsfieldia  odorata,  Willd.  8p.  iv.  872. 
Hab.  In  Zeylaniae  sylvis ! — (v. «.) 

Jrbor  ezcelsa,  corticc  uif^-fcuco  Btriatnlo  gkbro,  ramnlomm  juniornm  dense  to- 
mentoflo;  partes  norells  floccoso-tomeDUws.  Folia  6-9  poll,  longa,  2-^3^  poIL 
lata,  petiolo  ^l-pollicari,  baai  sabcordata  vel  rotundata  rel  inteidaiii  sohaciita,  mar- 
gine  reconra,  glabra,  Isete  viridia,  ochreo-tomentosa.  Paniemla  axillares;  maacnly 
3-6  poll,  longfe,  ramose,  ramis  altemis,  capitula  3-5  aabsessilia  gerentea ;  faanines 
plenunqoe  multo  breviores,  simplices,  dense  fnrfiiraceo-tomentosie.  Flom  snaveo- 
leotes ;  matcu/i  dense  glomerati,  sessiles,  obconici,  mntna  pressione  angolati,  calvce 
3-4-dentato.  Jnihera  6  in  colnmnam  gracilem  clavatam  apice  connectivo  band 
apicolatam  coalite.  Flores  fafminei  laxiores,  subsessiles,  basi  turgidi.  Ovariftm 
tomentosam,  stigmate  sessili  indiviso.  Fructus  ovoidei,  fermgineo-tomentosi.  JrU- 
lus  camosiis,  completos,  indivisus. 

Blame  bas  very  properly  rejected  tbe  barbarous  name  employed  by  Gertoer, 
wbich  is  only  doubtfully  referable  to  the  present  species,  as  the  synonyms  quoted  be- 
long elsewhere.  As  M.  Hortfieldii  is  stated  by  Blnme  to  be  only  known  in  a  culti- 
vated state  in  Java,  M./emtginea,  Wall.,  is  probably  also  cultivated  at  Singapur. 
It  is,  according  to  Blame,  closely  allied  to  the  Madagascar  species,  M.  Madagatca- 
reusU  and  M.  acuminata.  Lam. 


VII.  MONIMIACE^. 

Flores  unisexuales,  rarius  hermaphroditi.  Sepala  basi  plus  minus 
coalita.  Petala  nulla  vel  sepalis  alterna  interdum  pluriserialia,  sestiva- 
tione  imbricata.  Stamina  perigyna,  definita  et  uniserialia,  Tel  ssepius 
indefinita  et  calycis  tubo  inserta;  basi  plerumque  glandulis  stipata. 
AntheriB  biloculares.  Ovaria  indefinita,  unilocularia,  ovulo  solitario 
pendulo  anatropo.  Drupa  siccaB ;  semen  pendulum ;  albumen  camo- 
sum ;  embryo  minutus  hilo  versus ;  radicula  snpera ;  cotyledones  diva- 
ricatse. — Arbores  vel  fnitices,  foliis  oppositis,  exstipulalis,  interns,  den- 
tatis  vel  integerrimis,  inflorescentia  cymow.  axillari  vel  terminali. 

The  genus  Hortonia  furnishes  precisely  the  information  required  to  settle  defi- 
nitely the  position  of  tBte  Order  to  which  it  belongs,  for  it  cannot  be  doubted  that  it 
is  a  genuine  Monimiaceous  plant,  notwithstanding  its  hermaphrodite  flowers,  nume- 
rous petals  imbricated  in  several  rows,  and  definite  stamens.  The  opposite  exstipu- 
late  leaves,  slightly  perigynous  stamens  furnished  with  glands,  solitary  pendnloos 
anatropous  ovides,  and,  above  all,  the  peculiar  chanuster  of  the  fruit  and  embryo  of 
Horionioy  agree  so  precisely  with  the  Older,  that  ita  right  to  a  place  there  eannot 
be  disputed. 

Monimiaeea  being  generally  apetalons,  have  sometimes  been  considered  acfalamj- 
deons  and  involucnite ;  but  the  regularly  imbricated  perianth  of  Hortonia  is  opposed 
to  this  view  of  their  structure,  which  had  already  indeed  been  rendered  improbabk 
by  the  regular  alternation  of  the  inner  series  of  segments  with  the  outer  in  Boldoa, 

If  the  presence  of  a  perianth  be  admitted,  the  place  of  Monimiaeae  is  necessarily 
among  apocarpous  orders;  and  its  minute  embryo,  with  divaricating  cotyledons  ia 
copious  albumen,  bring*  it  naturally  into  the  great  cbss  upon  which  we  are  now  en- 
gaged,  notwithstanding  the  more  or  less  perigynous  insertion  of  the  stamens  of  the 
greater  number  of  genera,  and  the  opposite  leaves,  which  indeed  occur  likewise  ii 
Clemaiidetr.  The  glandular  appendages  of  the  filaments,  and  the  valvular  dehiscence 
of  the  anthers  of  Atherospermea  (which  must  share  the  position  of  Mommiace*^  dt 
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not  require  os  to  look  to  ZaurtHea  for  the  allies  of  these  plants,  as  they  are  pre- 
sent also  in  Berberidea. 

The  divarication  of  the  cotyledons  is  a  cnrions  character,  the  physiological  import 
of  which  it  is  not  easy  to  determine.  It  is  of  frequent  but  by  no  means  universal 
occurrence  in  the  great  class  of  plants  to  which  we  have  referred  Monimiacea, 
Among  Bamtnculaeea  it  occurs  in  some  species  of  Clematis,  as  was  first  indicated 
by  De  Candolle.  Among  Magnoliaeea  also  it  is  common,  and  it  occurs  in  all  My- 
ruiicaeea,  and  in  the  whole  of  the  first  tribe  of  Menispermacea.  In  Hortonia  and 
Hedycarya  the  embryo  is  included  within  the  albumen,  a  portion  of  which  penetrates 
between  the  divaricating  cotyledons.  In  Hortonia  the  central  albumen  is  very  dis- 
tinct from  that  near  the  surface,  being  paler  in  colour  as  well  as  laxer  in  teiture ; 
and  a  longitudinal  section  of  the  seed  shows  that  the  line  of  demarcation  between  the 
two  is  continuous  with  the  apex  of  the  cotyledons,  and  that  the  exterior  albumen  is 
perisperm,  while  that  between  the  cotyledons,  and  continuous  theace  almost  to  the 
base  of  the  seed,  is  perisperm.  Evident  traces  of  the  embryo-sac  may  be  seen  cover- 
ing the  embryo,  which  occupies  a  small  cavity  in  the  perisperm.  It  is,  however, 
evanescent  below. 

In  Boldoa  the  embryo  is  figured  by  Lindley  as  being  altogether  exterior  to  the 
albumen ;  but  we  find  the  structure  even  more  anomalous  than  he  describes  it,  al- 
though his  analysis  of  the  seed  of  that  curious  plant  is,  as  might  be  expected,  quite 
accurate.  Dr.  Lindley  describes  a  thick  fleshy  testa  and  spreading  cotyledons  resting 
on  the  albumen.  We  find  vt  thin  brown  coat,  not  readily  separable  firom  the  albumen, 
and  traversed  by  a  broad  rhaphe,  which  terminates  in  a  thickened  large  circular 
chahm  like  that  of  Hortonia.  Within  this  coat  there  is  a  fleshy  layer  of  consider- 
able thickness,  and  the  ovate  widely-divaricating  cotyledons  rest  upon  another  fleshy 
mass,  which  is  everywhere  readily  separable  from  the  outer,  except  sometimes  at  the 
base,  and  is  undoubtedly  albumen,  and  no  doubt  endosperm,  that  is  to  say,  developed 
iu  the  embryo-sac.  It  will  be  seen  tiiat  this  structure  only  differs  from  that  of  Hor- 
tonia by  the  larger  size  and  greater  divarication  of  the  cotyledons,  and  by  the  in- 
creased mass  and  more  complete  separation  of  the  inner  albumen  from  the  outer 
fleshy  layer.  We  think  that  the  same  explanation  will  apply  to  both  genera,  and 
that  the  fleshy  coat  of  Boldoa  is  perisperm.  That  it  cannot  be  testa,  as  Lindley 
snpposes,  is,  we  think,  proved  by  the  position  of  the  chalaza  exterior  to  it. 

The  nearest  allies  of  Monimiacea  in  the  class  to  which  we  propose  to  refer  them, 
are,  we  think,  Sehizandracea,  We  are  led  to  this  conclusion  by  the  principle  long 
ago  laid  down  by  Mr.  Brown,  that  the  most  perfect  species  of  a  group  ought  to  be 
kept  in  view  in  determining  the  affinities  of  the  whole.  In  the  present  family,  Hor- 
tonia, which  is  hermaphrodite  and  petaliferous,  appears  to  daim  the  highest  place, 
and  the  resemblance  of  its  flower-buds  to  those  of  Kadsura  or  Illicium  must  strike 
every  one.  The  ovaries  and  style  are  also  very  like  those  of  Kadsura,  while  the 
oily  albumen  and  the  embryo  are  quite  Magnoliaceous.  At  the  same  time  Moni- 
miacea form  undoubtedly  a  very  distinct  family,  not  closely  allied  to  any  other,  but 
presenting  evident  relations  to  all  the  Orders  of  the  class.  It  is  worthy  of  note  that 
Dr.  Wight,  in  founding  the  genus  Hortonia,  referred  it  to  Sehizandracea,  an  Order 
with  which  he  was  only  acquainted  by  means  of  books. 

Monimiacea  are  a  very  small  Order,  and  are  almost  entirely  confined  to  the 
toathem  hemisphere,  our  Indian  species  and  a  few  which  inhabit  Mexico  and  Pa- 
nama being  the  only  exceptions.  Tropical  South  America  is  the  great  centre  of  the 
Order,  whence  it  extends  south  through  Peru  to  Chili.  In  Africa  several  are  natives 
of  Madagascar  and  the  islands  of  Mauritius  and  Bourbon,  but  none  have  yet  been 
obtained  from  the  continent.    Australia  and  New  Zealand  also  contain  a  few  species. 

1.  KZBARA,  Endlicher. 

Brongniartia,  Blume,  nan  Kunth ;  Sciadicarpus,  Hastkarl. 
J^i^re^diclines.     Calyx  turbinatus,  basi  bibracteolatus,  ore  squamis 
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(ex  Blame  4,  secondam  Hasskari  plnnbns)  bi-trisenalibos  coDniveDliboa 
sobclauso.  Masc.  Siamina  5-7  ;  filamenta  brevia ;  anthers  basifixs. 
F(EM.  Charia  indefinita,  pyramidata.  Stigma  sessile,  obtusDm'.  Drupa 
siccae,  stipitatae,  calyd  demum  fisso  et  reflexo  indurato  insidentes.  ^2- 
bamem  caraosom. — Arbor  procera,  foliis  imam^wme  repamdo-deiUatii,  in- 
ilorescentia  axillari  racemoia,  floribns  munUU  aurantiacU. 

This  geoQs  seems  abnnduitly  distiDct  by  the  definite  stamens,  and,  according  to 
Hasskari,  hj  the  scales  of  the  inToIocre  in  several  rows.  It  wants  the  stamina] 
glands  of  Horionia,  Oar  materials  do  not  enable  as  to  add  anything  to  the  infor- 
mation giren  regarding  it  by  Blume  and  Uasskari  Tlie  latter  tells  us  that  the 
cotyledons  are  Teiy  small  and  adpressed.    Only  one  species  is  known. 

1.  K.  cofiacea  (Endl.  Gen.  314). — Bron^niartia  coriacea,  Bl. 
Bijdr,  436.     Sciadicarpus  Brongniartii,  Hauk,  PlatU.  Jan.  Rar.  209. 
Hab.  Ad  Malacca,  Griffith!— {v, «.) 
DisTRiB.  Ja?a,  Blume, 

Arbor  excelsa ;  rami  crassi,  teretes,  ad  nodos  snbcompressi ;  ramoli  complanati, 
pabemli.  Folia  ampla,  coriacea,  ovato-oblonga,  acuta  tcI  acuminata,  5-10  poIL 
longa,  2|-5  poll,  lata,  pctiolo  i-1-pollicari,  versos  apicem  repanda  aut  snbserrata, 
snpra  glaberrima,  sabtus  ad  nervom  medium  pnberula.  Cyma  axillares,  prtiolos 
soperantcs.  Calyx  sub|;lobosns,  rix  |-polIicaris.  Filamenta  parva,  oborata,  com- 
planata;  ontherdB  vcawolXxr.  Dmpa  1-15  calyci  indnnito  reflexo  margine  troncato 
insidentes,  oblongae,  ^poQicares,  pedoncolo  ^poUicari  soffultfe. 

The  d^ails  given  above  are  chiefly  taken  from  Hasskarl's  description,  as  we  have 
only  seen  one  very  imperfect  fruiting  specimen,  bearing  a  single  drupe. 

• 

2.  HORTONIA,  Wight. 

Floret  hermaphroditi.  Peiala  (cum  sepalis)  circa  80,  multiserialia, 
sstiratione  imbricata,  basi  subcohserentia,  exteriora  camosa  rotundata, 
interiora  sensim  longiora  et  tenuiora,  intima  ligulata  acuta.  Sta- 
tmna  7-10,  ad  marginem  tori  explanati  uniserialia.  Filamemta  cylin- 
drica,  basi  glandulis  2  magnis  camosis  cucullatis  extus  stipata.  An- 
thera  extrorsse,  adnatse,  late  ovales,  bilocnlares,  longitudinaliter  de- 
biscentes.  Charia  indefinita  (15-20),  oblongo-subulata,  stigmate  ses- 
sili  dilatato  erecto  acuto.  Drupa  dense  glome  rats,  siccse,  ovoidese, 
Interaliter  compressse.  Futamen  Iseye,  fragile.  Semet^  pendulum  ;  teUa 
tenuis ;  chalaza  magna,  basilaris ;  rhaphe  marginalia  oonspicua.  AUm- 
men  oleosum;  embryo  minutus,  in  albumine  indusus,  cotyledonibus 
ovalibus  obtusis  divaricatis,  radicula  supera. — ^Frutices  glabri^  foliis 
integerrimis,  inflorescentia  axillari  cymosa,  floribus  pallidejkma. 

1.  H.  floribiinda  (Wight  ex  Am.  in  Jard.  Mag.  Zool.  Bot.  ii.  545). 
Yar.  a.  acuminata  ;  foliis  oblongo-lanoeolatis  acutis  vel  longe  acu- 
minatis  subtus  paliidis. — H.  floribunda,  JFtgkt,  /c.  <.  1997.  U.  acumi- 
nata, JFigkt,  Ic,  t.  1998,/y.  dext, 

Var.  /3.  ovalifolia ;  foliis  ovalibus  obtusiusculis  crassioribus  mar- 
gine reflexis  subtus  lucidis. — H.  ovalifolia,  Wight,  le,  t.  1998.jS^.  nn. 
Hab.  In   Zeylanias   sylvis,   alt.  4-6000  ped.,  Walker/  Gardner/ 
Flight  /  Thtoaites  /— (r.  ».) 
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Fruiex  magoas,  ramulis  glabris,  ad  nodos  compressis ;  partes  novelise  pilis  etel- 
latis  sabfarfuracese.  Folia  3-6  poll,  longa,  f-B^  lata,  petiolo  -|-|-pollicari.  Cyma 
foliis  breviores,  1-3-pollicares,  pliiri-  vel  paaciflori.  Drupa  in  aicco  acutee,  ^-poUi- 
carea,  pedieello  brevi  saffalt«. 

Dr.  Wight  distinguished  three  species  by  the  inflorescence  and  shape  of  the  leaves ; 
bat  these  characters  appear  too  variable  to  be  relied  on,  several  specimens  now  before 
as  being  qaite  intermediate  in  shape  of  leaf.  The  number  of  flowers  is  certainly  not 
at  all  to  be  depended  upon. 


VIII.  MENISPERMACEi3. 

Flores  abortu  unisexuales,  plerumque  dioici.  Sepala  4-12,  plerum- 
que  6  biserialia,  rarius  4,  rarissime  5  unisenalia,  interdum  multi- 
(serialia,  discreta  vel  rarissime  gamosepala,  sest.  imbricata,  rarissime 
valvata.  Feiala  6,  serie  duplici  imbricata,  rarius  4  vel  nulla,  inter- 
dum basi  garaopetala  (rarissime  5).  Stamina  petala  numero  eequantia 
et  lis  opposita,  vel  plura  (9-18)  rarissimo  3 ;  filamenta  libera,  vel  in 
columnam  centralem  cylindricam  aut  globosam  coalita  (in  Odontocarya 
biserialia,  petalorum  numero  dupla) ;  anthera  valde  varise,  ad  apicem 
filamenti  adnatae  et  tunc  extrorse  vel  lateraliter  vel  introrse  imo  trans- 
verse debisoentes,  sen  circa  discum  peltatum  horizontaliter  dispositse, 
sea  supra  globum  irregulariter  sitae ;  in  floribus  foemineis  efifoetse  vel 
nullse.  Ovaria  plerumque  3  (petalis  exterioribus  opposita),  rarius  so- 
litaria,  interdum  6  vel  plura,  toro  inserta  vel  gynophoro  brevi  suffulta, 
nniovulata.  Ovula  amphitropa,  sutura)  ventrali  peltatim  affixa,  raris- 
sime anatropa,  tegumento  unico,  micropylo  superiore,  cbalaza  basin 
ovarii  spectante.  Siyli  terminates,  subulati  vel  depressi,  interdum  3-5- 
lobi.  CarpeUa  drupacea,  styli  cicatrice  terminali  vel  seepius  basilari 
notata ;  putamen  lignosum  vel  fere  osseum,  obscure  bivalve,  per  ovarii 
maturationem  in  unaquaque  fere  specie  modo  diverso  deformatum. 
Semina  puUiminis  cavitati  plerumque  valde  irregulnri  conforraia,  hippo- 
crepice  curvata,  vel  uncinata  vel  circa  processum  internum  putaminis 
conchseformia,  rarissime  recta.  Testa  tenuissime  membranacea.  Atbu- 
men  copiosum  vel  parcum,  oleosum,  sequabile  vel  membranae  nuclearise 
laminis  tenuibns  transversis  ruminatum,  interdum  imllum.  Ihnb?yo  in 
speciebus  exalbuminosis  crassus  camosus  cotyledonibus  amygdalinis,  in 
albuminosis  centralis  vel  parum  excentricus ;  radicula  semper  superior 
et  ad  styli  cicatricem  spectans,  sed  in  seminibus  liippocrepicis  fere  basi- 
laris,  cylindrica.  Cotyledones  valde  varise,  ssepe  foliacese  divaricatse  et 
in  loculis  separatis  albuminis  inclusas,  plerumque  normaliter  appositae, 
lineari-oblongse  vel  semicylindricae,  radiculam  diametro  non  superantes, 
in  exalbuminosis  crassae  amygdalinae. — Frutices  scandentes  vel  sarmen- 
iosi,  foliis  exsiipulatis  aliemis  plerumque  palminerviis  et  sape  peltaiisy 
petiolis  baai  (et  interdum  etiam  apice)  paeudo-articulatia  et  sapius  basi  vel 
utrinque  incraasatis.  Flores  inconspicui,  plerumque  minuti,  paniculati, 
racemosi  vel  cymoai,  rarissime  in  axiUis  solitarii. 

As  now  correctly  limited  by  the  exclusion  of  Lardixabalacea,  and  of  a  number  of 
genera  which  were  only  referred  hither  because  their  stmctiu^  was  quite  unknown, 
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Menupermaeea  oonstitate  a  very  natural  Order.  The  scsndeiit  habit,  alternate,  ex- 
stipolate,  palminerved  leaves,  petioles  dilated  and  jointed  at  the  base,  minnte,  nni- 
sexnal,  thidamiflorons  flowers,  arranged  in  a  ternary  order,  in  at  least  three  and  usually 
foar  rows,  and  imbricated  in  eestivatiou,  the  small  scale-like  petals,  definite  stamens, 
definite  apocarpous  ovaries,  solitary  amphitropal  ovules  and  fleshy  drupes,  chaiae- 
terixe  all  the  typical  species,  and  form  a  combination  of  characters  which  is  to  be 
met  with  nowhere  elsie.  Of  these  the  alternate  exstipulate  leaves,  petioles  not 
sheathing  at  the  base,  minute  thalamiflorous  flowers,  solitary  ovules,  and  peculiar  dru- 
paceous fruit,  are  constant,  but  all  the  others  are  subject  to  exception. 

The  scandent  habit  is  almost  universal  in  the  Order,  but  it  is  absent  in  Coeculmt 
laurifoiius,  which  is  a  small,  erect  (or  somewhat  sarmentose)  tree. 

The  peculiar  structure  of  the  petiole  so  common  in  Menitpermacea  can  only  be 
compared  to  that  of  a  few  Euphorbieteea.  The  petiole  is  generally  elongated  and 
cylindrical,  without  any  nuurked  groove  in  firont,  and  has  the  appearance  of  being 
articulated  with  the  stem,  but  the  leaves  are  sddom  very  deciduous.  The  joint  is 
sometimes  a  little  above  tJie  base,  so  that  a  small  projection  is  left  on  the  branch 
after  the  l€af  falls  away.  Above  the  base,  and  sometimes  also  near  the  lea£^  the 
petiole  is  generally  thickened,  but  contracts  suddenly.  The  thickened  portion  of  the 
petiole  is  often  weaker  in  texture  than  the  remainder,  and  exhibits  a  tendency  to 
that  twisting  which  is  characteristic  of  the  petioles  of  ClenuUi€lea.  In  most  spe- 
cies of  Cocculns  the  petiole  is  short,  not  dilated  at  either  extremity,  and  scarcely 
articulated. 

The  leaves  of  Menitpermaeea  vary  much  in  shape  and  texture.  The  most  com- 
mon shape  is  broad  cordate,  or  nearly  round ;  they  are  often  peltate,  but  this  mode 
of  attachment  to  the  petiole  is  frequently  present  and  absent  in  the  same  species, 
and  occurs  at  times  in  young  individuals,  even  when  absent  in  the  adult  plaot. 
Many,  however,  have  elongated  leaves.  The  palmate  arrangement  of  the  nerves  is 
not  confined  to  the  peltate  and  broad  cordate-leaved  species,  those  with  elongated 
leaves  being  always  three-nerved  at  the  base.  The  leaves  often  present  a  great  va- 
riety of  form,  size,  and  texture  in  the  same  individual,  so  that  copious  suites  of  spe- 
cimens are  necessary  for  the  proper  illustration  of  each  species. 

The  flowers  are  idmost  always  unisexual,  but  Mr.  Miers  mentions  the  occurrence 
of  hermaphrodite  flowers  in  TUiacora  and  Odontocarya.  In  the  female  flower  im- 
perfect stamens  are  usually  present,  and  in  the  male  more  or  less  distinct  traces  of 
the  gyncecium  are  usually  found,  except  in  the  tribe  Cittampe/icUa,  and  other  mona- 
delphous  genera,  in  which  the  staminal  column  occupies  the  centre  of  the  flower. 

The  ternary  arrangemsnt  of  the  parts  of  the  perianth  is  of  very  general  occurrence. 
The  most  remarkable  exception  is  met  with  in  Mr.  Miers's  genus  Odontocarya,  in 
which  he  describes  the  calyx  and  corolla  as  forming  each  a  single  verticil  of  five  leaves. 
Odontocarya  appears,  however,  from  Mr.  Miers'  analysis,  to  be  a  genuine  Menisper- 
maceous  plant,  the  embryo  having  the  laterally  divaricating  cotyledons  of  the  tribe 
Tinosporea.  In  a  part  of  the  Cissampelidea  the  segments  of  the  perianth  are  ar- 
ranged in  a  binary  (or  more  rarely  quaternary)  order,  and  in  the  same  tribe  they  are 
not  unfrequently  combined  into  a  gamopetalous  calyx  and  corolla.  The  solitary  sepal 
of  Ousampelos  (usually  called  petal)  in  the  axil  of  the  bract  is  evidently  formed  of 
two  combined  sepals. 

The  number  of  verticils  of  the  perianth  is  normally  four,  and  Uiey  are  usually 
sufficiently  distinguishable  into  calyx  and  corolla,  the  latter  being  much  the  smaUest, 
so  that  the  petals  were  often  described  by  the  older  botanists  as  nectaries  or  scales. 
Occasionally  the  petals  are  reduced  to  a  single  verticil  of  three,  or  entirely  sup- 
pressed ;  sometimes  also  the  sepals  are  increased  by  the  addition  of  one  or  more 
verticils,  or  of  a  number  of  irregularly  imbricated  bracts.  In  Cosdnium  the  petals 
are  larger  than  the  sepals. 

The  imbricated  scstivation  of  the  perianth  is  not  without  exception,  as  in  TUiacora 
and  several  Idmacia  the  iuner  sepals  are  valvate.  This  has  been  pointed  out  in 
Tiliaeora  by  Mr.  Miers,  and  in  Limaeia  by  Br.  Asa  Gray.  The  petals  of  CoMeimum 
are  in  like  manner  very  slightly  imbricated. 


Mem8j}ermacea.']  flora  indica.  169 

The  stameos  are  uonnaUy  free  and  definite,  one  being  placed  opposite  each  petai, 
so  that  they  form  two  verticils.  lu  Limada  triandra  they  are  reduced  to  three ;  in 
another  species  of  the  same  genus  their  number  is  nine ;  and  in  Menitpermum  and 
Catyeoearpum  they  are  indefinite.  lu  Fycnarrhenay  Chasmaniheray  and  Abuta  (of 
Poppig)  the  fihimenta  are  partially  monadelpboos ;  and  in  Parabanat  Jspidocaryaf 
and  the  whole  of  the  tribe  Cisaampelideay  they  are  combined  into  a  central  column, 
bearing  on  its  apex  a  flat  peltate  disc,  antheriferons  round  the  margin.  In  Ana- 
mirta  the  structure  is  still  more  complex,  the  anthers  being  united  into  a  globose 
mass. 

The  ovaries  are  sometimes  seated  directly  on  the  torus,  but  not  un  frequently  they 
are  supported  by  a  distinct  gynophore,  which  becomes  veiy  conspicuous  as  the  fruit 
advances  to  maturity.  Their  number  is  usually  three ;  but  in  the  tribe  Ciuampeli- 
dea  they  are  always  solitary,  and  in  Coceulus  ovalifolius  and  Coscinium  there  are 
generally  six.     In  TUiacora  they  are  indefinite  in  number. 

The  ovary  of  Menispermaeea  is  generally  oval  or  oblong,  straight  on  the  ventral 
suture,  and  rounded  on  the  back,  with  a  terminal  style.  The  ovules  are  solitary  and 
peltate,  and  inserted  at  or  below  the  middle  of  the  ventral  suture,  with  the  micro- 
pyle  invariably  superior,  and  the  chalaza  at  the  broad  end  of  the  ovule,  which  is 
nearest  the  base  of  the  ovary.  In  Aapidocofya^  and  an  undetermined  species  nearly 
aUied  to  it,  in  which  the  seed  is  |)endulous  and  anatropous,  the  ovule  is  probably  at- 
tached near  the  apex  of  the  ovary ;  but  nevertheless  the  micropyle  and  foramen  have 
the  same  position  as  in  the  rest  of  the  Order. 

During  the  ripening  of  the  fruit  great  changes  take  place  in  the  structure  of  the 
ovary.  The  dorsum  grows  more  rapidly  than  the  ventral  part,  so  that  the  style  or 
its  cicatrix,  which  is  terminal  in  the  ovary,  is  in  the  ripe  fruit  more  or  less  lateral, 
and  in  a  Inge  part  of  the  Order  is  situated  close  to  the  base  of  the  carpel.  While 
this  irregular  development  of  the  parietes  of  the  ovary  is  proceeding,  the  inner  wall 
gradually  hardens  into  a  more  or  less  woody  putamen,  sometimes  very  thick  and 
almost  bony,  at  other  times  thin  and  brittle,  and  variously  tubcroulated.  At  the 
same  time  the  podosperm  lengthens  as  the  hilum  of  the  seed  is  carried  by  the  in< 
creasing  curvature  of  the  walls  of  the  ovary  further  and  further  from  the  base  of  the 
firuit ;  while  the  putamen,  which  thus  becomes  as  it  were  doubled  upon  itself,  in- 
vests it  with  a  bony  sheath,  which  takes  a  great  diversity  of  form  in  different  parts  of 
the  Order. 

Mr.  Griffith'*  has  thrown  out  a  conjecture  that  the  woody  or  bony  portion  of 
the  fruit  is  not  putamen,  but  testa.  This  view  receives  some  support  fh)m  the  fikct 
that  only  one  very  delicate  coat  can  be  detected  on  the  seed,  and  from  the  peculiar 
mode  in  which  the  bony  coat  adapts  itself  to  the  shape  of  the  seed ;  but  it  is  not 
borne  out  by  a  study  of  the  development  of  the  ovule,  which  we  have  been  able  to 
trace  so  .satisfactorily  as  to  ascertain  beyond  a  doubt  that  this  coat  belongs  to  the 
ovary,  and  not  to  the  ovule. 

lie  form  of  the  embryo  is  very  different  in  different  tribes  of  the  Order.  Except 
in  Atpidoearya  it  is  always  more  or  less  curved ;  and  in  the  greater  part  of  the 
Order,  where  the  style-scar  is  situated  near  the  base  of  the  fruit,  the  radicle,  which 
always  points  towards  it,  is  brought  almost  into  contact  with  the  base  of  tlie  fruit 
and  the  chalazal  extremity  of  the  seed.  In  the  division  Heteroelinea  the  cotyledons 
are  foliaceous  and  very  thin,  and  (usually  laterally)  divaricated,  so  as  to  occupy  dis- 
tinct cavities  in  the  albumen.  The  seed  is  therefore  broad,  and,  but  for  the  peculiar 
mode  of  growth  of  the  putamen,  would  be  quite  flat,  as  it  is  in  the  genus  Jspidth- 
earya.  This,  however,  causes  it  to  assume  a  globular  shape ;  but  it  is  hollow  within, 
and  moulds  itself  on  an  internal  process  of  the  putamen,  which  Mr.  Miers  has 
called  eomfyle.-f    In  the  remainder  of  the  Order  the  narrow,  strap-shaped  or  hemi- 

•  Itinerary  Notes,  p.  165. 

t  We  have  not  adopted  this  term,  partly  because  it  docs  not  represent  an  organ 
or  structure  analogous  to  that  so  called  in  osteology,  and  partly  because  we  hesitate 
to  apply  specific  terms  to  modifications  of  structure  which  are  confined  to  small 

z 
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cymtsTss  hbsII  snanlsr  maises  of  a  diCent  tcxftBR  6«ai  the  grrslcr  partial  ;  asd 
fiaaliT,  IB  i.iuieiMurm  it  it  irrcfmiif  rvBHBSted  by  cdfadar  pliies  ipna^i^g  frvB  the 
kijun,  the  Bssore  of  vkkh  hw  Bot  hee 

TVe  dose  wtoioBiiiip  of  Jfaw-ipi  i  snuwr  to  the  grest 
wuMor^,  is  vhich  ^ej  aiv  geacnDj  plsrrJ,  bst  he 
the  iafCBioBf  mibbiibIi  by  vhich  Dr.  Liadkj  attnfili  to 
^ej  are  none  acarij  rdatei  to  ipHaynM  ofden  have  heem  «dl 
Deeaisac ;  vbo  hai  ihovB,  as  we  thiiik,  laiii  ■fiillj.  that 
wood  -to  vhich  vc  thail  adTot  Morr  paitieBlariy  farther  on; 
are  to  be  rebed  oa  as  iBdJeatioas  of  affiutr. 

To  aO  the  Orders  of  this  gmt  das, 
bj  BieaBs  of  ahefraat  qweks,  thoagh  the  tjpieal 
pcraliar  habit  as  to  Hake  theaa  a  Toy  Baloral  fionilj.  With  Amammeut  they  are  oob- 
Dccted  br  mcbbs  of  the  fenom  with  nanicaled  alha»rB ;  with  JN^rrutic«»ar  throafsh 
CotrtMxmm  ;  vith  iMrdus^aJmeew  and  B^rimdeg  throng  Bmnmim ;  to  BMammem- 
l^r**  they  are  ooIt  allied  throosh  Berhnide^,  snd  to  MmymtAmtem  thnai^  Sdd- 
xamAirmeegp.  iMilrmiace^  are  the  Bkost  distaat,  \fai%  at  the  ofipuMte  eitniity  of 
the  (-laje,  so  a»  to  iorai  a  passafc  to  a  Tcry  di&rcnt  aoies  of  CMom. 

Jifwpermacea  aeree  vith  Brrimd^4t  ia  the  stractare  aad  Baatbcr  of  the  parts 
of  the  penaatb.  ia  the  nssaihr  definite  stameos,  ia  the  aolitaiy  utaii— i  «f 
fflidf^^  and  in  the  eomparatiTclT  bzee  cmbiTo,  difein^  hovetcr,  in  naoj 
tant  poiats. 

Ynm  Lardtzalalac^^,  vbicb  ther  apf<roadi  Tcrf  dosdj  ib  the  BOBber  ctf  paita  and 
IB  the  dxEcioos  flovens  Mrmitferm<ic€4r  are  rea^lj  ^feliagaidbcd  bj  their  soGAary 
omio.  The  remarkable  po«i:;on  of  the  indefinite  omles  of  all  the  gCBcra  of  Lar- 
dizal:i^<irt^  eicept  iJ^O'sm^^,  the  aaatropoos  seeds;,  aad  the  BOBBie  CBahryo*  are 
other  impart'T.;  d:^tin'iioD».  The  eompoimd  leaves  of  Lardismbmimeem  ciasK  ib 
Bmrasaia^  vLi<4i  was  hy  Decai»ne  doabtfollj  refiemd  to  thai  Older,  hot  vhich  Mr. 
Miers  places  in  H^mity  tmjt*^.  Ju  stmcture  appears  to  bs  to  he  qaite 
diate  betveen  the  tvo ;  bat  thon^b  the  acatrDpoos  orales  areaBoauJonsiB 
marf^,  the  seed  bas,  acrordinr  to  Tbc4nr»,  the  divaiicatiBg  cotykdoBS  of  the  trihe 
linosporene.  The  gena$  Lardinabalm  has  amphitropons  aeeda»  excavated  on  ooe  aide, 
so  as  to  resemble  those  of  Tin  '*pL*rM,  bat  thdr  minate  embrjro  is  Bot  McnispeiBMauBS. 

Amcmacea^  vbicb  in  general  are  so  Teiy  distinct  ib  hahit  aad  dianelcnk  are  yet 
inunediaiely  connected  vith  Ji^tirpirrmaee^  by  those  gCDcn  vhich  have  definiie 
stamfn^.  as  areil  as  by  the  remarkable  occorrenee  of  nnniBated  aUmBKB  ib  seven! 
gcnen  of  M*^\sperm^r^4e.  The  abnormal  penos  Fycmmrrktma  i|^iroadies  ib  liahit 
to  SQcfa  aberrant  Ancmaee^  as  Sifi^rkocarjatg  and  GMmtieria  falliiUu 

Sckizamdracf^  form  the  link  vhich  conneets  Menispermaeem  vith  MrngmcUmeent ; 
bat  the  reUtion.'^bip  b  not  very  near,  eicept  by  meaDS  of  Sabia,  vhic^  is  very  doady 
allied  to  both  Oniers ;  and  by  the  aunphitropons  ofnles  of  both. 

Notwithstanding  the  dose  relationship  vhich  is  bov  folly  established  as  *^<H»»g 

Natural  Orders,  and  are  not  of  nniTcrsal  ncctineiice  in  them.  Mr.  Miers'  eoo^le 
ve  ^hall  call  jn-oc^ssuj  imiermm*  jmiamimu,  and  ve  shall  designate  it  as  rrmily/gfiiranr'f, 
when  (as  in  TUtucora\  it  resembles  a  condyle  in  Com. 
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between  Meniapermaeea  and  the  Orders  jnst  mentioned,  it  cannot  be  denied  that  the 
large  sixe  of  the  embryo,  and  the  small  quantity  of  albomen,  are  very  abnormal  in 
the  class  to  which  they  belong,  and  indicate  that  their  true  position  is  at  one  extre- 
mity of  this  class,  and  that,  as  in  the  case  of  DUleniacea,  they  form  a  passage  from 
it  to  another  part  of  the  regetable  kiogdom.  In  fact,  we  think  that  the  relationship 
of  Mettupermacea  to  the  Malval  alliance,  in  which  we  include  EupAordiacea,  is  nn- 
mistakable.  A.  St.  Hilaire  has  already  indicated  the  lesemblanee  in  the  andracinm 
to  PJ^lianikus,  and  indicated  the  connection  which  is  established  between  Meni- 
spermaeea  and  Maivaeea  by  means  of  Euphorbiacea ;  and  De  CandoUe  has  noticed 
an  approach  in  the  same  parts  to  SteretUiaeea. 

The  relationship  which  exists  between  Menispermaeea  and  JEuphorhiacea  appears 
to  us  to  be  too  dose  to  be  merely  regarded  as  one  of  analogy.  We  do  not  attach 
much  weight  to  the  unisexnality  of  both  Orders,  nor  can  we  adduce  the  scandent 
liabit  of  Plukenetia^  Daleehampia,  Pteroeocai4,  Tragia^  and  other  Euphorbiaeeay  as 
a  very  important  resemblance.  The  peltate  leaves  of  species  of  Mappa,  Jatropha, 
and  many  other  Euphorbiaeea,  and  the  psendo- articulation  of  the  leaves  of  (Hcca, 
Coneeveiba,  Cleidion,  and  others,  may  also  be  regarded  as  distant  resemblances.  It 
is  the  close  agreement  in  structure  both  of  the  maJe  and  female  flowers  of  many  of  the 
trimeroos  genera  of  EupAorbiacea  to  those  of  Menispermacea  which  we  are  disposed 
to  regard  as  important.  The  stamens  of  Euphorbiaeea  are  so  often  identical  with  those 
of  Menitpermaeea,  that  it  is  needless  to  enumerate  instances,  which  occur  as  well 
among  the  genera  with  free  stamens  as  among  those  in  which  the  stamina  are  united 
into  a  central  column.  The  ovaries  of  the  two  Orders,  again,  are  in  many  instances 
ttndistingnishable,  except  by  their  being  united  in  the  one  and  free  in  the  other ;  and 
the  mode  of  division  of  the  styles  of  Euphorbiaeea  is  repeated  in  some  genera  of 
Memispermacea.  If  to  this  we  add  the  Euphorbiaceous  male  flower  of  Mr.  Miers* 
genus  Otlonioearya,  the  peltate  ovules  of  Gloehidion  and  allied  genera,  the  loculi- 
ddal  dehiscence  of  the  putamen,  which  is  always  more  or  less  evidently  present  in 
Menispermaeeay  the  frequently  curved  embryo  of  Euphorbiaeea,  and  the  peculiar 
itmcture  of  the  cocci  of  Fhyllanthu*,  as  figured  by  Jussieu,  with  cavities  like  those 
ao  characteristic  of  Meniapermaeea ,  we  have  a  series  of  resemblances  which  cannot 
be  n^lected. 

In  the  structure  of  their  stems  Meniipermaeea  almost  invariably  depart  from  the 
ordinary  type  of  exogenous  vegetation,  and  there  are  few  or  no  natural  orders  of 
DiootyledoDous  plants  of  equal  number  of  species  in  which  this  departure  is  so  great 
and  so  nniform. 

The  greatest  differences  of  opinion  have  existed  amongst  botanists  as  to  the  value 
of  the  characters  derived  from  a  study  of  the  vegetative  organs,  and  especially  the 
axis  of  Exogens,  in  a  systematic  and  physiological  point  of  view ;  the  more  theoretical 
observers  have  predicted  far  too  mnc\from  the  inquiry,  the  purely  systematical  have 
too  often  neglected  it.  Those  who  have  combined  a  sufficiently  extensive  knowledge 
of  systematic  and  physiologiod  botany  have  for  the  most  part  considered  the  struc- 
ture of  the  wood  to  be  of  very  subordinate  value :  we  ourselves  adopt  this  view, 
from  the  writings  of  Brown,  Adrien  de  Jussieu,  and  Decaisne,  with  whose  observa- 
tions our  experience  entirely  coincides ;  and  we  would  (with  Decaisne)  recommend  a 
earefol  study  of  Meniapermaeea,  and  a  comparison  of  the  woods  of  the  diflerent  genera 
one  with  another,  and  with  other  plants,  as  strongly  corroborative  of  this  opinion. 
In  a  systematic  point  of  view,  however,  the  wood  often  becomes  a  safe  guide  to  the 
affinities  of  a  plant  when  the  organs  of  vegetation  and  reproduction  are  arrested  in 
development,  or  defeat  our  attempts  at  analysis ;  on  the  other  hand,  in  a  physiological 
point  of  view,  the  structure  of  the  common  axis  rather  tends  to  confound  our  pre- 
conceived ideas  of  the  necessary  adaptation  of  structures  to  particular  functions,  and 
of  these  functions  being  indicated  by  structure.  Without  presuming  to  say  that 
no  relation  exists  between  the  habit  of  plants  and  their  wood,  or  their  wood  and 
floral  organs,  we  may  affirm  that  we  have  never  been  able  to  detect  any,  though  we 
have  studied  the  subject  in  the  forests  of  the  most  favourable  localities.  One  broad 
fact  has  indeed  been  generaUy  recognized,  that  most  climbing  phinta  have  abnormal 
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wood«j  but  there  are  few  uAtaral  orders  of  any  extent  amongit  whidi  tcaodent  geaea 
are  Dot  to  be  foond ;  these  haye  often  no  farther  relation  to  one  another  than  their 
scandent  habit,  and  the  woods  of  nearly-allied  species  often  differ  eascntiaBy ;  add  to 
these,  the  fact  that  the  wood  of  erect  Ezogens  sometinies  pfesents  aa  great  anomalies 
as  that  of  scandent  ones,  and  even  in  some  cases  imitates  the  latter,  and  the  value  of 
the  fact  in  its  broadest  aspect  is  considerably  diminished. 

Maiupermaeea  exhibit  very  nneqaally,  bat  always  more  or  less,  certaiB  featores 
common  to  most  scandent  plants ;  as,  a  spongy  stem,  abnndance  of  oeUnlar  tiasoe, 
and  of  aclerogen  cells  in  it,  h&xity  of  plenrencfayma,  irregnlar  development  of  woody 
handles  and  liber,  absence  of  rings  of  annual  increase,  wood  often  wholly  composed 
of  dotted,  scalariform,  or  pittisd  veasela,  always  accompanied  by  many  of  very  large 
diameter,  and  lastly,  jpreat  anomalies  in  the  structure  of  the  pith. 

Such  characters  are  more  or  leas  common  to  the  aUies  of  MenUpermaeei^  as  Kad- 
turacea,  Anonaeeay  and  CUmalidete,  and  also  to  plants  having  no  direct  affinity  with 
these  or  with  one  another,  aa  Fkylocrenea,  Nepeutkeay  CAloramiAaeea,  Maljnffki4ue^ 
some  SantaUee4S,  Balanophorea,  Pifferaeea,  Combretacea,  Verbetuieea,  Ttiii,  etc, 
and  some  scandent  Leyuminostr  and  Componta.  Amongst  all  these  the  only  re- 
cognizable relation  between  function  and  structure  is,  perh^n,  the  fact  that  the  lax 
tissues  and  abuudaDce  of  large  air-vessels  in  the  wood,  ensure  a  free  circulatioa  of 
fluids  and  gase^  throogh  ve^ds  which,  by  reason  of  the  many  convolntions  and 
contortions  to  which  they  are  subjected,  are  peculiarly  exposed  to  constriction. 

The  prevalence  of  these  peculiarities  in  Menisperms  suggests  three  subjects  of  in- 
quiry:—!. Do  they  iodicatc  a  high  or  low  position  of  Menisp^rmaeea,  amongst 
Exogens?  2.  Do  they  iodicale  a  transition  to  £ndogens?  3.  Do  they  betny  any 
affinity  with  other  natural  orders  placed  at  a  distance  in  our  systems  ? 

1.  At  the  outset  of  the  first  of  these  questions,  we  are  met  by  the  inqniry,  what 
constitutes  perfection  and  imperfection  in  wood  structure,  and  indeed  in  the  Vegetable 
Kingdom  generally  ?  Under  the  notes  that  are  appended  to  Banutumiacesef  will  be 
found  some  on  comparative  complexity  in  the  floral  organs,  which  are  applicable  to 
Aletuspermaeea,  and  which  argue  their  belonging  to  a  low  type.  But,  by  a  parity  of 
reasoning,  the  same  arguments  applied  to  the  wood  of  this  Onier  may  by  some  be  as- 
sumed to  indicate  a  highly  developed  type.  Id  illustration  of  this,  we  may  remark  that 
there  is  much  more  complexity  in  the  construction  of  a  three  years  old  stem  of 
Coscinium^  than  in  Afa^nolia,  or  most  other  £x(^ns  of  the  same  age ;  for  whereas 
there  is  in  most  ordinary  Exogens  an  annual  repetition  of  parenchyma  and  pl«iren- 
chyma,  with  few  large  vesseb,  but  without  change  in  relative  position,  and  with  little 
variation  in  the  structure  of  the  component  parts  of  each  year's  growth,  we  have  in 
MenUpennaceig  many  structurally  different  forms  of  cellular  and  vascular  tissue  an- 
nually developed  in  the  stem,  besides  liber-bundles,  and  further,  in  some,  a  double 
system  of  Exogenous  bundles  of  wood  and  of  liber  is  developed,  wholly  indepen- 
dently of  those  first  deposited. 

It  may  be  argued,  that  the  great  prevalence  of  parenchyma,  and  constant  inegula- 
rities  in  the  development  of  the  various  vascular  tissues,  denote  imperfection  ;  wbea 
it  will  be  answered,  that  during  several  years  the  growth  of  Menupermaeea  is  always 
normally  Exogenous,  that  the  simplest  theoretical  plan  upon  which  tiiis  could  be  con- 
tinued would  be  by  the  annual  rejietition  of  the  same,  and  that  a  deviation  from  this 
type  and  arrangement  implies  a  modification  of  structure  for  another  and  higher 
function ;  in  short,  that,  in  the  vegetable  as  in  the  animal  kingdom,  specialization 
and  complexity  of  organs  for  the  performance  of  special  functions  implies  relative 
elevatiou  in  the  scale.  It  is  true  that  we  may  not  be  able  to  recognize  the  func- 
tion, but  in  this,  as  in  all  similar  cases,  we  must  assume  that  when  a  structure  ii 
fully  developed,  it  implies  the  existence  of  a  function  in  either  a  latent  or  activf 
condition. 

Decaisnc,  in  his  admirable  essay  on  Lardizaiaiea,  has  thrown  great  light  npos 
the  structure  of  Meniapermeous  wood,  and  treated  the  whole  subject,  in  its  many 
bearings,  in  a  most  masterly  manner ;  he  indeed  was  the  first  to  show  the  relationi 
between  the  ages  of  the  particular  organs  and  some  of  the  abnormal  charatiteit 
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they  present ;  and  the  mere  &et  of  there  being  in  some  cases  definite  periods  for  the 
fonaation  and  aoppression  of  the  liber,  indicates  the  ezistenoe  of  fimotions  thai  will 
one  day  find  expression  as  natural. laws.  In  pnrsaanee  of  Decaisne's  inyestigations^ 
we  wonld  recommend  the  study  of  the  anatomy  of  the  intemodes  of  various  parts  of 
*he  stem,  in  reJation  to  the  dflvelopraent  of  flower^hnds  and  leaf-bods  on  the  parts 
aoore  them. 

Hw  absence  of  annual  rings  of  growth  m  wood  many  years  old,  indicates  a  more 
gene^  vitality  in  the  stem,  or»  at  least,  a  less  definite  bonnda^  between  the  living 
and  dcid  wood ;  in  other  witfds,  a  more  generally  diffused  activity  of  the  stem  seems 
neoeaeaiy  to  the  Ufe  of  the  plant  than  is  usual  amongst  Ezogens,  whose  inner  layers 
of  wood  are  virtually  inactive.  The  very  frequently  woody  nature  of  the  pith-c«lls, 
which  form  long  cylindrical  rigid  tubes  with  blunt  square  ends,  placed  above  one 
anotiier,  would  also  apj^ear  to  be  an  adaptation  of  that  part  to  some  modification  of 
ita  usual  functions ;  bnt  for  what  speeial  design,  we  have  no  idea. 

2.  The  qriestion  whether  the  sftrocture  of  Menisperms  approaches  that  of  Endogens, 
haa  been  w-tll  answered  by  Decaisne  in  the  negative;  but  as  there  are  still  two  opi- 
nions on  the  subject,  we  shall  view  this  poiut  in  another  light  from  that  excellent 
author.  If  the  Endogenous  stem  is  regarded  as  an  imperfect  development  of  the 
Sxogenovd,  and  if  (as  is  perhaps  the  general  opinion)  an  annual  addition  to  a  once- 
formed  deposit  of  pleurenchyma  and  parenchyma,  etc.,  be  considered  typical  of  the 
hi^iest-  developed  Exogenous  stem,  then  Menisperms  may,  inasmuch  as  they  depart 
Drom  tliese  characteristics,  be  considered  to  tend  toward  Endogens ;  bnt  if,  on  the 
other  hand,  the  Endogenous  stem  be  considered  as  constructed  upon  a  totally  diffe- 
nr*  type  horn  the  Exogenous,  and  that  the  terms  high  and  low  are  not  applicable  to 
them  in  any  but  genered  terms,  we  lose  sight  of  any  transition  being  indicated  by 
Menisperms  from  the  Exogenous  to  the  Endogenous  type ;  for  whereas  they  ofier 
all  the  peculiarities  of  the  Exogen  as  oontradistinguishea  from  the  Eudogen,  they 
ahare  none  of  the  distinguishing  characters  of  the  latter.  The  mere  resemblance 
of  a  transverse  section  of  a  Menispermeous  stem,  with  several  rather  irregularly  de- 
posited zones  of  wood,  to  an  Endogen,  argues  nothing,  for  the  structure  of  the  bundles 
thus  compared  is  totally  dissimilar,  no  less  than  their  relations  to  one  another ;  and 
whatever  casual  resemblance  transverse  sections  show  in  these  cases  (and  upon  which 
ao  much  stress  is  laid),  a  vertical  section  annuls. 

The  fundamental  facts,  that  the  vascular  system  of  Menisperms  is  double,  that  each 
in  many  cases,  and  one  in  all,  increases  annually,  that  the  wood-bundles  are  sepa- 
rated by  continuous  narrow  m^ullary  rays,  and  that  on  a  vertical  section  the  wood- 
zones  are  all  seen  traversing  the  stem  in  straight  lines,  and  always  parallel  to  one 
another,  are  entirely  opposed  to  the  view  which  would  consider  the  Menispermeous 
stem  as  showing  an  approach  to  that  typical  of  Endogens. 

3.  The  Exogenous  Orders  to  which  Menisperms  may  be  supposed  to  betray  an 
afiinity  in  the  structure  of  their  stems  are  mentioned  above,  bnt  identity  of  structure 
is  hardly  to  be  found  between  Meni^permacea  and  any  of  them.  The  greatest  resem- 
blance exists  perhaps  in  Myzodendron^  an  erect-growing  Santalaoeoos  plant,  and  the 
horizontal  rhizomes  of  some  Balanophorea,  but  upon  these  it  would  be  superfluous 
to  dweU.  Much  strus  has  been  laid  upon  the  resemblance  to  Aristolochiat  and 
Decaisne  has  exposed  the  mistaken  views  upon  which  this  was  founded,  showing,  in 
the  first  place,  that  this  is  neither  constant  nor  of  importance ;  and  in  the  second, 
that  the  genus  ArUtolochia  presents  as  many  variations  from  a  common  type  as 
Menisperwiacea  do,  and  that  these  deviations  are  neither  common  to  both  Orders 
nor  aoalogouB  in  each. 

In  the  present  state  of  our  knowledge,  we  cannot  do  better  than  quote  Decaisne's 
remarks,  that  "  no  special  value  can  be  attached  to  characters  drawn  from  the  organs 
of  nutrition,"  and  that  "all  observations  tend  to  prove  (as  Mirbel  has  already  said) 
that  the  anatomical  structure  of  wood  offers  no  sure  guide  to  affinity." 

We  have  still  a  few  words  to  add  upon  the  individual  peculiarities  of  Menispermeous 
woods.  With  regard  to  any  agreement  in  wood  structure  amongst  themselves,  which 
the  plants  of  this  Order  show,  it  is  very  vague;  cbsely  allied  genera  have  often  very 
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BimiUr  woods,  but  so  have  more  distantly  allied  ones,  as  lAmada  and  Fackpgone, 
Coscinium  and  Anamirta;  and  closely  allied  genera  have  occasionally  very  difbrent 
wood,  as  Tinoapora  and  Parabana,  In  short,  the  deviations  from  a  oommoa  type 
presented  by  the  various  species  of  Meniapermtieea  are,  perfaiqw,  greater  of  their 
kind  than  the  deviation  of  the  wood  of  the  whole  Order  is  from  that  of  other  £xo- 
gens. 

Decaisne  sums  np  these  peculiarities  with  great  neatness  and  precision,  and  with 
so  true  an  appreciation  of  their  value,  that,  uen4er  as  were  his  resooroes  oompired 
with  ours,  we  have  bat  few  alterations  to  suggest ;  and  these  we  shall  accordingly 
append  to  the  three  heads  under  which  he  classes  the  peculiarities  of  the  wood  of 
the  Order. 

I.  "  Menispermacea  differ  from  other  Dicotyledones  by  the  last  annual  deposit  of 
"  wood  not  being  separated  from  that  of  the  former  year  by  those  large  vessels  whidi, 
*'  in  other  Exogens,  indicate  the  annual  increase ;  by  each  wood-bundle  remaining 
"  undivided ;  and  by  the  liber,  once  formed,  not  being  added  to." 

To  the  above  general  rule  we  find  partial  exceptions  in  Tinoapora  and  others, 
which  have  indications  of  annual  growth  in  the  wood,  and  in  Coaeinium,  where  there 
are  manifest  signs  of  increment  m  those  of  the  Uber.  The  liber  of  several  specia 
increases  annually,  as  in  Pyenarrhenat  Atpidoearya,  Limacia,  Tutospora,  and  others. 
The  wood-wedges  become  partially  divided  (as  in  JrUtolochia)  in  Timospora,  or 
rather  two  continuous  wedges  become  confluent. 

II.  "  The  wood-bundles  of  Memapermacea  cannot  be  compared  with  those  of  Mo- 
**  nocotyledones,  because  they  increase  annually,  are  disposed  in  regular  symmetrical 
*'  circles  round  a  defined  pith,  and  because  the  liber  does  not  form  an  integral  part  of 
"  each  bundle." 

In  this  view  we  entirely  concur,  adding  that  neither  do  the  bundles  of  wood  foUov 
the  same  course  or  development  as  in  M onoootyledones.  The  liber  does,  however, 
appear  in  some  species  of  Limacia  to  be  an  integral  part  of  the  wood.  The  great 
frequency  of  a  portion  of  the  pith  being  formed  of  woody  tissue,  oonsisting  of  long 
cells  with  truncate  ends,  and  passing  insensibly  into  ordinary  medullary  tissue,  is  a 
well-marked  peculiarity  of  Meniapermacea, 

III.  "  In  some  species  {Giaaampeloa  Pareira  and  Coccuiua  laurifoliua),  after  the 
"  first- formed  wood- wedges  have  continued  to  increase  for  several  years,  other  wood- 
"  wedges,  altogether  similar  to  these,  only  without  spiral  vessels  and  liber,  ai«  depo- 
''  sited  in  a  zone  exterior  to  them,  which  operation  being  repeated,  the  stem  finoDy 
"appears  to  be  made  up  of  concentric  circles  of  wood-wedges;  and  further,  tlw 
"  liber,  which  is  only  found  in  the  first-formed  wood-zone,  is  placed  much  nearer  the 
"  centre  than  the  circumference  of  the  sl-cra,  and  hence  not  in  the  bark." 

This  account  is  perfectly  accurate,  and  desciibes  a  structure  which  is  very  frequent, 
and  perhaps  general,  in  the  Order,  and  constitutes  a  remarkable  deviation  frt)m  the 
ordinary  Exogenous  type.  Each  zone  is  of  several  years'  growth,  and  possibly  the 
outermost  is  not  the  only  one  which  receives  additions. 

The  number  of  species  of  Meniapermacea  is  probably  about  150,  or  at  most  200. 
They  are  generally  widely  diffused,  and  are  with  few  exceptions  confined  to  tropical 
and  very  hot  subtropical  countries.  One  inhabits  Canada,  and  one  Eastern  Siberia, 
and  a  few  are  found  in  the  United  States,  China,  and  Japan.  In  Europe  they 
are  unknown,  as  well  as  in  New  Zealand,  Tasmania,  and  temperate  South  America, 
several  species  extend  in  Australia  almost  to  the  south  coast,  and  they  occur  in  all 
parts  of  Africa  from  the  Mediterranean  to  the  Cape  of  Good  Hope. 

Like  Anonacea,  they  are  most  abundant  in  perennially  humid  dimatea,  and  thisy 
occur  m  about  equal  numbers  in  Malabar,  Ceylon,  Malaya,  Khasia,  and  Java,  Less 
than  a  third  of  the  Ceylon  species  are  common  to  that  island  and  Malaya:  but  this 
proportion  bcmg  much  larger  than  that  which  is  found  to  exist  in  Anonaeea,  indi- 
caics  that  the  species  of  Meniapermacea  are  much  more  widely  diffused.  Khasia 
KhJf*"^  T^"^.  common  to  it  and  Malaya;  but  many  have  their  southern  limit  in 

nroWll*"    /*''';^r'*^  '^'^  "*  ^'^^'"^  ««**  throughout  the  Eastern  Himalaya,  and 
probably  extend  thence  into  the  mountainous  parte  of  West  China,     A  few  sjiccies 
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extend  west  along  the  lower  and  onter  Himalaya,  bat  only  one  (which  is  also  a  Ja- 
panoe  species)  is  found  in  the  middle  and  western  parts  of  that  chain,  without  ex- 
tending to  the  eastward.  In  the  mountains  they  are  confined  to  the  subtropical 
and  lower  part  of  the  temperate  region,  never  rising  above  7000  feet.  On  the 
whole,  Memtpermaeea  are  less  intolerant  of  diyness  than  Anonaeea^  several  species 
inhabitiog  the  meet  arid  parts  of  Hindostan,  and  even  the  Paigab  and  Sindh,  whence 
they  stretch  across  the  hot  belt  of  Southern  Asia,  through  Arabia  and  Egypt,  to 
SenegaL 

The  genera  and  species  of  Menispermaeea  were  left  in  a  very  unsatisfactory  state 
by  I>e  Candolle,  who,  possessing  no  materials  from  which  to  study  the  Oi^er  in 
^etaily  and  finding  it  impossible  to  reconcile  with  one  another  the  chaotic  descrip- 
tiona  of  previous  authors,  was  obliged  to  content  himself  with  reproducing  them  as  he 
found  them,  at  the  same  time  urgently  recommending  the  study  of  the  Order  to  tro- 
pical botanists.  Considerable  light  was  thrown  on  the  structure  of  the  fruit  in  a 
paper  by  Mr.  Colebrooke,  published  in  the  'Transactions  of  the  Linnean  Society'  in 
1822 ;  but,  his  knowledge  of  the  Order  being  confined  to  the  species  indigenous  in 
Bengal,  or  cultivated  in  the  Calcutta  Botanic  Gardens,  he  contented  himself  by  esta- 
blishing several  new  genera,  all  of  which  have  lieen  found  sound. 

For  a  long  time  little  further  progress  was  made  in  the  study  of  the  Order,  though 
isolated  obs^vations  were  contributed  by  A.  St.  Hilaire,  Blume,  A.  Richard,  and 
othera.  In  the  *  Bqdragen,'  Blume  instituted,  the  genus  Clypea,  which  was  afterwards 
diseovered  to  be  identical  with  Siephania  of  Lourdro.  The  first  important  step  in 
advance  was  made  by  Wight  and  Ajnott,  who  in  1882  divided  the  Indian  species 
of  the  genus  Coceuius  into  sections  according  to  the  nature  of  the  embryo,  and  thus 
laid  the  foundation  for  the  more  complete  study  of  the  Order  by  Miers,  who  hss 
devoted  much  time  and  labour  to  the  investigation  of  this  veiy  difficult  family,  and,  by 
making  careful  analyses  of  the  flowers  and  fruit  of  all  the  species  to  which  he  could 
obtain  access,  has  acquired  a  very  complete  knowledge  of  their  structure,  and  has 
therefore  been  able  to  impart  a  degree  of  precision  to  the  ordinal  characters  and 
those  of  the  main  groups,  which  they  did  not  before  possess. 

It  is  much  to  be  regretted  that  Mr.  Miers  has  not  made  public  his  complete  mo- 
nograph of  the  Order,  for  which  such  ample  materials  are  in  his  possession,  but  has 
confined  himself  to  publishing  a  very  concise  sketch  of  his  views  in  Taylor's  'Annals,' 
and  in  lindley's  '  Vegetable  Kingdom.'  We  have  thus  been  compelled  to  follow  out 
for  ourselves  the  details  of  structure  of  the  Indian  species,  guided,  of  course,  by  the 
generally  accurate  indications  contained  in  Mr.  Miers'  papers,  and  by  the  brief  dia- 
gnoses iJiere  to  be  found.  It  wiU  be  seen  that  the  result  of  this  study  has  been  the 
adoption  of  most  of  the  great  groups  and  subdivisions  proposed  by  Mr.  Miers.  We 
have,  however,  arrived  at  different  conclusions  regarding  the  limits  of  genera,  the 
number  of  which  we  think  Mr.  Miers  has  ^unnec^sarily  augmented,  by  placing  too 
great  reliance  upon  characters  derived  from  the  shape  and  number  of  the  petals  and 
stamens,  and  slight  modifications  of  the  putamen.*  Where  his  genera  are  founded 
upon  characters  derived  from  the  seed,  it  will  be  seen  that  we  have  invariably  adopted 
them. 

Mr.  Miera'  views  as  to  the  limits  of  species  can  only  be  gathered  from  the  notes 
and  remarks  appended  to  his  paper  in  Taylor's  *  Annals,'  already  referred  to,  the  ex- 
treme brevity  of  which  often  makes  his  meaning  doubtful.  In  several  cases,  how- 
ever, to  which  we  shall  refer  more  particularly  under  their  respective  genera,  we  are 
satisfied  that  he  regards  as  distinct,  forms  which  are  either  certainly  not  so,  or  are 
ao  imperfectly  known  that  their  distinctness  cannot  be  confidently  asserted.  In  such 
cases  we  have  not  hesitated  to  dissent  from  his  views,  as  we  are  deeply  impressed 
with  the  importance  of  avoiding  the  addition  of  imperfectly-defined  species  to  our 

lisU. 

Cdecuius  palmattu.  Wall.  Cat.  4953 1  {Jateorhiza,  Miers),  from  the  east  coast  of 
Africa  and  Coeculns  hexagynuty  Wall.  Cat.  4968 !  {Coccnlus  ovalifolius,  DC),  from 
China,  are  not  natives  of  British  India.  Coeculm  flameatu.  Wall.  Cat.  4976,  is  a 
species  of  AnUophyllum  {Tetracryptay  Gardner).     Mr.  Miers'  genus  Aniitaxis,  of 
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which  the  male  flower  only  is  known,  with  two  sepals,  two  petals,  and  four  BUraeofl^ 
is  Q  doubtful  MenispermaoeoQs  plant ;  a  specimen  without  flowers,  whieh  we  ha?e 
examined  in  the  Benthamian  Herbarium,  haring  quite  as  mnch  the  appearsnoe  of 
Euphcrbiaeea,  Several  new  species  of  Mewitperwuteeaf  in  addition  to  those  described 
for  the  first  time  in  the  following  pages,  exist  in  oar  own  collections,  but  in  a  state 
too  imperfect  to  enable  us  to  charactorise  them,  some  being  without  flowers,  and 
others  consisting  of  flowering  panicles  of  one  sex  without  leayea. 

CONSPECTUS   TBIBUUK. 

A.  SemiDR  ftlburoinosa. 

a.  Cotyledones  divaricat»  (ffeieroclinea,  Miers). 

Cotyledones  patentim  divaricatse  ...      I.  CosciNiEiR. 
Cotyledones  lateraliter  divaricatse      .     .II.  Tinospore£. 

b.  Cotyledones  appositse. 

O^aiia  3  vel  plura III.  CoccuLEiE. 

Ovaria  solitaria IV.  CissAMPELiDEiE. 

B.  Semina  exalbuminosa V.  PACHTGONEis. 

CONSPECTUS    GENEEUM. 

I.  CosciNiE^ 1.  Coicimium. 

II.  TlNOSPOBE^. 

A.  Stamina  6,  monadelpha ;  antheree  circa  die- 
cum  peltatam  horizontales. 

Putamen  antice  planum 2.  Atpidocaiya. 

Putamen  antice  excavatom      .     .     .     .  3.  ParaSana. 

B.  Stamina  6,  libera 4.  Tmospara, 

c.  Stamina  numerosa  monadelpha ;  antherae  in 

globum  coalitae        5.  Anamirta. 

III.  CoCCULEiE. 

A.  Albumen  rumiuatura ;  ovaria  indefinita  6.  TUiacara. 

B.  Albumen  homogeneum  ;  ovaria  3-6. 

a.  Putaminis  cavitates  laterales,  internee,  la- 
mina ossea  tectfiB 7.  Limaeia. 

b.  Putaminis   cavitates  laterales,  externss, 
nudae. 

Stylus  simplex 8.  Cocculas. 

Stylus  bipartitus 9.  Pericampylus. 

IV.  CiSSAMPELIDEiE. 

Fl.  masc.,  sepala  libera ;  fl.  foem.,  sepala  3     .10.  Stepkania. 
Fl.  masc,  sepala  libera;  fl.  foem.,  sepalum  1.11.  Cissampelos, 
Fl.  masc.,  sepala  coalita;  fl.  foem.,  sepala  2  .    12.  C^clea. 
V.  Pachygone^. 

^etala  6 13.  Pachygime. 

^etala  0 14.  mbraurea. 

Genera  dubiae  tribus,  fructu  ignoto. 

Stamina  6,  libera 15.  Tmamiscium. 

Stamina  ad  medium  monadelpha       .     .16.  Pycnarrhena. 
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Tribus  I.  CosciNiEiE. 

Peiala  sepalis  majora,  parum  imbricata.  Albumen  irregulariter  rumi- 
natum.  Radicula  Bupera,  a  hilo  remota.  ColyledoneB  magnsB,  patentim 
divaricats. 

1.  OOSCINIUM9  Colebrooke. 
Pereiria,  lindl. 

Sepala  6,  rotundata,  braciea  I  confonni  stipata.  Felala  3,  sepalis 
majora,  patentia,  elliptica,  sestivatione  parum  imbricata.  Mas.  Sta- 
mina 6,  exteriora  (petalis  alterna)  libera,  interiora  ad  medium  raona- 
delpba.  lUantenta  cylindrica ;  anth^ra  adnatae,  ovales,  exteriores  uni- 
loculares,  interiores  didyms  biloculares.  F(£M.  Stamina  6,  abort iva. 
Charia  3-6,  subglobosa,  stylis  subulatis  reflexis.  Drupa  globosce, 
camosse.  Putamen  crassum,  osseum,«intus  processum  globosum  et 
spongiosum  continens ;  pedicello  osseo  basi  putaminis  inserto.  Semen 
exteme  ?isum  subglobosum,  intus  cavum  et  circa  processum  condyli- 
fonnem  eoovolutum.  Tetta  tenuis,  Isevis.  Albumen  oleosiun,  carnosum, 
bine  (quo  latere  hilum  spectat)  pUcis  podospermii  vel  membranse  exte- 
rioris  seminis  ruminatum.  Embryo  fere  rectus;  radicula  parva  cylin- 
drica supera,  apicem  drupas  spectans.  CotyUdonen  tenuissimse,  rotun- 
datae,  margine  irregulares,  divaricatse,  undulatie,  secundum  Gsertuer 
fora minibus  crebris  perforatee,  vel  fide  Miers  profunde  sinuato-laci- 
niatae. — ^Frutices  alte  scandentes,  petiolis  cylindricie  baei  et  apice  incras- 
saiiSj  foliis  amplis  palminerviia,  junioribus  saltern  peltatia,  floribus  in  ca- 
pitula  ffloboM  dense  congestis. 

The  genua  Coseinium  difTcrs  so  much  from  the  rest  of  the  Order  in  the  couipa- 
ratively  hirge  size  of  its  petals,  and  in  the  structore  of  the  seed,  as  to  deserve  to 
be  distinguished  as  a  separate  tribe.  The  radicle,  if  Geertner's  plate  may  be  relied 
on,  is  at  the  geometricu  apei  of  the  seed ;  and  the  cotyledons,  which  are  nearly  cir- 
cular, expand  widely,  and  descend  one  on  each  side  of  the  internal  process  of  the 
patamen,  which  occupies  the  hoUow  in  the  middle  of  the  seed. 

The  structure  of  the  drupe  of  Coseinium  is  unfortunately  as  yet  so  imperfectly 
understood,  that  we  cannot  express  ourselves  decidedly  regarding  it.  The  nutri- 
ent vessels  pass  into  the  seed  through  two  canals,  the  external  apertures  of  which 
are  conspicuous  on  the  putamen,  one  on  each  side  of  the  hilum.  Gaertuer  repre- 
sents and  describes  the  woody  process  which  rises  from  the  hilum  as  forming  an 
integral  portion  of  the  seed,  and  as  being  gradually  broken  up  into  plates,  whieli 
penetrate  into  the  substance  of  the  albumen.  Mr.  Miers,  on  the  other  hand,  thinks 
that  the  condyloid  process  is  quite  distinct  from  the  membrane  which  lines  it,  nnd 
which  gives  off  the  plates  by  which  the  albumen  is  ruminated.  The  latter  structure 
is  undoabtedly  more  analogous  to  that  of  the  rest  of  the  Order ;  but  it  appears  to  us 
tiiat  the  view  of  Gaartner  is  more  in  accordance  with  the  specimens  we  hove  examined, 
of  which,  however,  one  only  was  in  a  good  state,  all  the  others  being  decayed.  The 
putamen  is  very  thick  and  hard,  and  is  composed  of  columnar  fibres,  extending  through 
its  whole  thickness,  like  those  of  the  middle  coat  of  the  seed  of  the  nutmeg.  In- 
deed, if  the  analogy  of  structure  to  other  Menispermaeea,  especially  in  the  tubular 
canals  which  penetrate  through  the  putamen,  were  not  quite  opposed  to  such  a  view, 
we  should  be  inclined  to  suggest  the  possibility  of  the  woody  coat  of  Coseinium  being 
an  intmunent  of  the  seed,  and  its  internal  process  analogous  to  the  plates  (gradually 
branchinR  from  the  chalaza)  by  which  the  albumen  of  nutmegs  is  ruminated. 

2  a 
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Mr.  Miera  is  inclined  to  think  that  G«rtner  is  mistaken  in  representing  tlie  ootj- 
ledons  as  perforated  with  holes,  and  that  they  are  rather  lacerated  at  the  margins. 
They  lie  very  near  the  surface  of  the  albamen,  and  are  not  flat,  but  are  irregnlariy 
foldf^  over  undulating  tubercles,  produced  by  the  ruminating  plates  which  progeet 
from  the  condyle,  and  are  so  thin  as  to  be  with  difficulty  detadied  teom  the  albumen 
without  injury.  This  may  have  led  Gnrtner  into  error ;  but  the  point  is  stUl  doubt- 
ful, Mr.  Miers'  materials,  like  our  own,  having  been  very  scanty. 

The  nuts  of  Coteinium  which  we  have  seen  were  all  deprived  of  the  sarcocarp,  so 
that  the  position  of  the  style  and  the  insertion  of  the  fruit  could  not  be  determined. 

The  species  of  Coscinium  are  entirely  Indian.  The  wood,  which  has  a  doqp  ydlow 
colour,  affords  an  indifferent  yellow  dye,  and  is  esteemed  as  a  dmg  by  the  natives  of 
Ceylon,  but  does  not  appear  to  be  active  iu  its  qualities.  A  few  years  ago  it  was 
imported  into  England  in  some  quantity,  on  the  supposition  that  it  would  answer 
as  a  substitute  for  the  Calumba  root  {JateorMxa  palmaia,  Miers),  but  the  specula- 
tion was  nnsuccessful. 

The  wood  of  Coscinium  may  be  thus  described : — A  several  years  old  portion  of 
stem  is  rather  cellular  and  spongy,  furrowed  externally,  and  ^  inch  in  diameter. 
Piih  broad,  half  diameter  of  stem,  central  part  of  large,  loose,  hexagonal  tiaaoc,  to- 
wards  the  exterior  gradually  becoming  smaller,  longer  and  denser,  and  finally  passing 
into  a  woody  tissue  of  vertically  elongated  cells,  with  truncated  apices.  JTood-wedga 
small,  very  numerous,  40-70,  closely  placed,  of  dotted  pleurenchyma,  and  large  hexa- 
gonal scaUriform  vessels,  and  occasionally  spiral  vessels  towards  the  pith.  Liber- 
bundles  very  much  radially  elongated,  annually  increasing,  and  with  obscure  traces  of 
annual  rings  distant  from  one  another.  Bark  tolerably  tUck,  of  small  cellnlar  lassaes, 
with  a  continuous  very  narrow  zone  of  slender  liber-tubes  a  short  way  from  the  cir- 
cumference. 

1.  C.  fenestratuin  (Colebrooke  in  Linn.  Tr.  xiii.  65) ;  foliis  fere 
rotundatis  basi  cordatis  vel  subtruncatis  subtus  flavido-tomentosis,  pe- 
tiolis  (nisi  in  plantis  junioribus)  vin  peltatis,  capituli&  in  axillis  umbel- 
latis. — Miers  in  Hook.  Bot.  Mag,  ^.  4658,  a^  tn  Pharm,  Journ,  xiL  185. 
— C.  Wallichianum  ei  C.  Wightianum,  Miers  in  Taylor's  Annals,  set.  2. 
vii.  37.  Menispermnm  fenestratnm,  Gartn^  Fr.  i.  219.  L  46./.  5  ;  BC. 
Syst,  i.  541,  Prod.  i.  103 ;  BonA.  M.  Ind.  iii.  809.  Cocculus  Blumea- 
nus,  Wall.  Cat.  4971  partim  !    Pereiria  medica,  Lvndl.  Fl.  Med.  p.  370. 

Hab.  InZeylania!  in  Peninsula  (loco  non  indicato),  Wight  I  Pc- 
nang?  Wall.! — {v.  s.) 

Frutex  alte  scandens.  Bamttli  jnniores  dense  incano-tomentod,  crasaiores  glabri- 
uscnli,  eleganter  striatuli.  Folia  ampla,  basi  snbcordata,  7-9-nervia,  coriacca,  supra 
glabra,  subtus  incana,  venulis  crebris  reticulata,  5-7  poU.  longa  et  fere  aequilata,  jo- 
niora  oblongo-deltoidea,  acuminata,  peltata.  Peiioli  3-5-pollicares,  incani,  basi  torti 
ct  dUatati.  Capitula  florum  pedioello  pollicari  soffulta,  diametro  4— {-poUicaria,  in 
axillis  vel  ad  axillas  foliorum  delapsomm  fasciculata.  Flores  subsessiles,  virides,  fnlvo- 
tomentosi.  Peiala  rotundata,  acuta,  intus  glabra  et  nervosa,  patentia.  Stamina 
stcrilia  nervosa.  Brupa  1-3,  calyce  petalisque  persistentibus  s&patse,  subgloboss, 
villosro,  diametro  fere  pollicares. 

The  specimen  of  C.  Blumeanum  from  Singapur,  in  the  Wallichian  Herbarium  at 
the  Linnean  Society,  contains  a  fragment  apparently  of  this  species,  without  flower, 
which  Mr.  Miers  luks  called  C.  Wallichianum.  Mr.  Miers  has  also  distingnished 
C.  Wightianum  as  a  species,  without  assigning  any  characters.  Dr.  ^ight*s  spe- 
cimens exhibit  only  unexpanded  flowers,  but  they  seem  identical  with  the  Ceylon 
plant.  There  is  evidently  some  confusion  in  Mr.  Miers'  remarks,  as  C.  Wightianum 
is  not  included  among  Dr.  Wallich's  4971,  not  having  been  communicated  by  Dr. 
Wight  to  Dr.  Wallich,  but  distributed  separately  by  him  under  the  name  of  Coseimum 
fenesiratum. 
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2.  C.  Blnoieaniim  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  87) ; 
foliis  crasse  coriaceis  ovalibus  vel  oblongis  peltatis  acumlnatis  vel  ob- 
tusis  badi  truncatis  vel  subcordatis  subtus  niveo-tomentosis,  capitulis 
in  axiUis  racemosis. — Cocculus  Blumeanus,  WalL  Cat,  4971 !  exclum 
S  jxtrtim. 

Hab.  Malaya :  ad  Penang  et  Singapur,  WaU.  f 

Druiex  alte  scandeDS.  Caules  dense  lanato-tomentosi,  infra  lanam  fosci,  striati. 
Fbiia  7-12  poll,  longa,  3-6  lata,  petiolo  3-6-pollicari,  snpra  atro-viridia,  glabra^ 
lucida.  Baeemi  fulvo-tomentosi,  validi,  3--4  poll,  longi,  pedunculia  capitulorum  fero 
poOicaribas.    Floret  maflculi  at  in  C.fenettrato. 

This  specie8>  so  &r  as  can  be  ascertained  from  the  small  nnmber  of  specimens 
which  we  have  seen,  seems  very  distinct  from  C.fenettratum^  in  the  much  more 
rigid  and  more  elongated  leaves,  whicli  are  always  peltate,  whereas  those  of  Cfenes- 
traium  are  only  so  in  yonng  plants.  In  young  plants  of  the  Ceylon  species,  how- 
cnrer,  the  leaves  are  elongated  like  those  of  C.  Blumeanum,  The  character  derived 
from  the  inflorescence  is  perhaps  not  constant. 

Tribus  II.   TiNOSPOREiE. 

Sepala  6.  Petala  6,  sepalis  minora,  rarius  0.  Ovaria  3.  Drupa 
styli  cicatrice  Bubterminali  vel  fere  basilari  notatee.  Putamen  antice 
plannm  vel  excavatum  vel  processu  interno  munitum.  Semen  ampbi- 
tropum,  rarius  anatropum,  albuminosum.  Embryo  axilis.  Badicula 
snpera,  styli  cicatricem  spectans.  Cotyledonea  lateraliter  divaricates, 
tenues. 

The  genera  which  are  associated  in  this  tribe  by  means  of  the  character  of  the 
laterally  divaricating  cotyledons,  form  a  very  natund  group ;  and,  though  they  differ 
from  one  another  a  good  deal  in  the  shape  and  structure  of  the  putamen  and  seed, 
yet  in  these  respects  also  a  regular  gradation  may  be  traced  from  one  genus  to 
another,  and  they  are  all  nearer  to  one  another  than  to  the  other  tribes  of  the  Order. 
The  style  is,  in  many  of  the  genera,  almost  terminal,  even  in  the  ripe  fruit,  but  in 
Anawnria  it  is  nearly  basal.  The  peculiar  obliquity  of  the  cotyledons,  which  sepa- 
rate like  the  blades  of  a  pair  of  scissors  (sometimes  overlapping  a  little  at  the  edges 
only),  make  the  seed  much  broader  than  in  the  following  tribes,  in  which  it  is  always 
nearly  cylindrical.  In  Atpidoearya  the  seed  is  quite  flat,  but  more  frequently  it  is 
carved  forwards  round  the  internal  process  of  the  putamen,  when  it  becomes  ovoid 
or  globose,  and  excavated  anteriorly.  The  ruminated  albumen  of  Tituupora  is  pecu- 
liar, bat  is  not  an  indication  of  immediate  affinity,  as  it  is  absent  in  those  genera 
nearest  allied  to  Tinospora,  and  present  in  Tiliacoraj  which  has  no  near  relationship 
with  it.  , 

There  is  in  the  Hookerian  Herbarium  a  specimen  of  a  Menispermaceoos  plant  in 
fruit,  which  probably  belongs  to  this  tribe,  but  which  is 'too  imperfect  to  admit  of 
proper  description.  It  ¥ras  collected  in  Assam  by  Griffith.  The  drupe  is  more  than 
an  inch  long,  much  compressed,  with  a  fleshy  exocarp  and  a  thin  bony  putamen,  very 
slightly  rugose  externally,  and  with  a  broad,  shallow,  longitudinal  furrow  on  the  ven- 
tral face.  On  the  inner  surface  of  the  same  face,  there  is  a  groove  extending  from 
the  base  to  near  the  apex,  from  which  the  seed  is  pendulous.  The  seed  is  marked 
by  B  distinct  rhaphe,  running  from  the  hilvm  to  the  opposite  extremity ;  it  is  quite 
fiat,  but,  from  the  decayed  state  of  the  specimen,  the  presence  of  albumen  and  the 
stnictore  of  the  embryo  cannot  be  determined.  If  the  cotyledons  be  laterally  diva- 
ricated, this  fruit  will  come  near  Jspidocarya,  agreeing  with  it  in  the  absence  of 
any  internal  process  of  the  putamen,  and  in  the  anatropous  seed,  but  diflering  in  the 
shape  of  the  putamen. 
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The  leaves  of  this  interesting  plant  are  somewhat  memVraaons,  obloog-lanceolate 
aud  acnminate,  five-nerved  at  the  base,  glabrous  on  both  sides  and  paler  below,  &-7 
inches  long,  and  2^-3  broad,  with  a  long  slender  petiole  (8-3|  inches),  twisted  near 
the  base,  and  falsely  articulate  at  each  end.  In  foliage  it  somewhat  resembles  Tiwo- 
miscium,  a  genus  of  which  the  position  is  donbtfol,  the  male  flowera  only  being 
known :  with  this  it  agrees  in  the  elongated  petioles,  but  the  leaves  are  thinner,  more 
I)ointed,  and  five-nerved  at  the  base ;  still,  though  not  identical  in  species,  it  is  cer- 
tainly probable  that  the  two  are  congeners. 

2.  ASPIDOCARVA,  H.f.  et  T. 

Sepala  6-12,  ovali-oblonga,  iuteriora  seasim  latiora.  Petala  6,  cu- 
neato-obovata,  sepalis  breviora.  Mas.  Stamina  in  columaam  cen- 
tralem  cylindricam  apice  antheras  6  horizontales  gerentem  ooalita. 
F(EM.  Stamina  sterilia  6,  clavata.  Ovaria  S,  oblonga ;  siipnaia  snb- 
cnpitata.  Drupa  pulposse,  oblongse,  cylindricsB,  putamine  compresso 
dorso  argute  carinato,  ventre  baud  excavato.  Semen  pendulum,  ob- 
longum,  antice  rbapbe  conspicua  notatum.  Albumen  carnosnm.  Ra- 
dicula  brevis,  hilo  terminali  approxiniata.  Colyledones  rectse,  planse, 
oblongse,  tenuissimse,  obliquae,  basi  divaricatas,  dein  parallelsBy  margi- 
nibus  oppositis  tantum  se  invicem  obtegentes. — Frutex  scandens^  petio- 
lis  cum  caule  pseudo^arlieulaiis,  prope  basin  debilibus  subtortis,  floribas 
in  panieulaa  racemi/ormes  elongatcis  subcomposHas  axiUarea  diapontis. 

This  interesting  plant  comes  very  near  FarabanOf  but  differs  in  many  points  of 
the  structure  of  the  female  flower  and  fruit.  The  seed  is  attached  to  the  top  of  the 
cell,  so  that  the  ovule  must  be  anatropous.  The  putamen  and  seed  are  also  quite 
fiat  anteriorly,  and  not  excavated  like  those  of  Parabana.  The  infloresoenoe,  too,  is 
very  different.  It  therefore  forms  a  new  genus,  the  name  of  which  is  derived  from 
ounrtr,  a  shieid^  and  xapvov,  a  nut. 

The  wood  of  Jgpidoeaiya  differs  remarkably  from  that  of  other  Memspermacea, 
in  re.si)ect  of  the  crescent-shaped  bundles  of  tissue,  altogether  resembling  liber,  whidi 
are  found  at  the  inner  end  of  each  wood-wedge. 

A  piece  of  stem  several  years  old,  and  from  \--\  inch  in  diameter,  is  deeply  farrowed. 
spongy,  and  much  compressed.  Pith  broad,  white,  of  hexagonal  soft  cellular  tiasQc,  be- 
coming much  closer,  smaller,  and  longer  towards  the  wood,  and  oocnpying  three-fourths 
of  the  circumference  of  the  stem.  Medullary  rays  of  dense  odlular  tissue.  Wedget  of 
wood  towards  circumference,  about  20,  broadly  ovate,  margined  radially  by  a  narrow 
crescent-shaped  mass  of  pleurenchyma.  Wood  of  dotted  pleurenchyma,  and  nume- 
rous very  large  vessels,  with  short  transverse  striae  on  their  walls.  Ltb^r-bund/et 
forming  almost  a  horse-shoe  round  half  the  circumference  of  the  wedge,  the  conti- 
guous bundles  approaching  and  almost  cohering.  The  liber  is  annually  added  to,  but 
not  the  tissue  at  the  inner  end  of  the  wood.  Bark  of  several  series  of  eellnlar 
layers. 

1.  A«  UYifera  (H.f.  et  T.) ;  foliis  rotuudato-  vel  ovato-cordatis 
subpeltatis  abrupte  et  loiige  acuminatis  subtus  ad  nervos  pilosis. 

Hab.  In  Sikkim  exteriori  subtropico,  alt.  1-5000  ped. — (Fl.  Mai,  ; 
fr.  Jul.)  (v.  V.) 

Frutex  alte  scandens.  Bamuli  cylindrici,  striati,  sparse  strigoso-pubendi.  Fbiia 
4-6  poll,  longa,  3-6  lata,  petiolo  fere  iequilongo,  basi  leviter  vel  pz^unde  coidata, 
lobis  rotundatis  vel  subtnmcatis  rarius  subsagittatis,  supra  ad  nervos  pubesoentia  de- 
mum  glabra,  subtus  prKserjim  ad  nervos  pilosa,  basi  5-nervia,  ceeterum  penninervia. 
PetioU  cylindrici,  striati,  basin  versus  incrassati.     Panicula  4-8-pollicare8,  ramis 
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altemia,  iuferioribus  compositis,  superioribus  BimplioibuB,  fulvo-pubesceDtes,  bracieis 
miniitis  tabnktis  muiiiti.  Floret  in  ordine  nuQnscoli,  viridesoentes.  Sepala  dliata. 
Petala  obtuaa  vel  emarginata,  concaTa,  marginibaB  infra  medium  incraasatiB  invo- 
latis.  Columna  siaminea  petalia  cquilonga.  JtUhera  profunde  4-lob8e,  bilocolareB. 
Ovaria  in  spec,  omnia  destnicta.  Druptt  polUcares,  Isves,  lateritife,  ednles,  Bapore 
dnlct,  gynophoro  brevisBimo  insidentea.  Putamen  Falde  compreBBum,  lignosam,  fra- 
gile, prster  carinaB  lasve,  bccob  margines  argute  lobolatnm,  Binubna  rotnndatis,  apicc 
trilobom,  lobo  medio  lateralea  Buperante,  Iftm^nam  argutam  ienuem  trauBverse  com- 
preaeam  fonnaute.  CaruM  dorsaliB  arguta,  longitudmaliter  unisalcata.  Fades  ven- 
iraiis  medio  leviter  cariData,  et  prope  marginem  aerie  dnplici  longitadinali  tnbercu- 
lonmi  monita.  Semen  plano^oompreaBom,  oblongttm.  Tetta  tenuis,  flavida,  Isevia ; 
rke^Me  reeta  ventrali ;  ckalaga  in  fade  antiea  aeminis  subterminali.  Embryo  albua, 
aemioe  -^  brevior. 

3.  PARABJENA,  Miers. 

Sepala  6,  camosula,  oblonga,  fere  eeqoalia.  Felala  6,  sepalis  dimi- 
dio  breviora,  cunea to- triloba  vel  obovata.  Mas.  Stamina  monadelpha, 
columna  centralis  cylindrica;  anfhera  6  in  capitulum  subglobosum 
coalita,  transverse  dehiscentia.  F(EM.  Stamina  sterilia  6,  cylindrica. 
Ovaria  3,  stylis  subulatis  recurvis.  Drupa  ovales,  styli  cicatrice  sub- 
terminali. Putamen  supeme  rostratum,  dorso  tuberculis  acicularibus 
fragilibus  exasperatum,  antice  profunde  excavatum.  Semen  peltatum, 
circa  putaminis  processum  internum  involutum.  Albumen  copiosum, 
camosum,  bomogeneum.  Embryo  curvatus.  Hadicula  supera  longa, 
styli  cicatricem  spectans.  Cotyledones  ovataD,  divaricatae,  in  loculis  di- 
versis  albuminis  sitae. — Fruticcs  scandentes  lactescentes,  inflorescentia 
axillari  dickotome  cymom. 

In  Parabana  the  ovule  ia  amphitropooa,  but  attached  conaiderablj  above  the 
middle  of  the  cell,  so  that  the  micropyle  is  not  far  from  the  hilum.  The  seed  is  pel- 
tate, and  attached  to  the  upper  part  of  the  iutetnal  process,  which  is  hemisphencal 
and  quite  open  externally  when  the  aarcocarp  is  removed.  In  general  aspect  and  in 
the  male  flowers  it  is  very  close  to  Jtpidoearya,  but  the  atmcture  of  the  putamen 
clearly  distinguisheB  it. 

We  have  examined  the  wood  o(\Parabana  tagittatay  which  we  preserved  in 
spirits  in  the  Khasia  mountains ;  a  ^ecimen  about  \  of  an  inch  in  diameter  ia  cy- 
lindrical and  spongy,  consisting  chiefly  of  a  very  abundant  lax  cellular  tissue,  with 
large  aieolse.  There  are  five  principal  wedges  of  wood,  each  cuneate  on  a  transverse 
section,  placed  midway  between  centre  and  circumference,  and  alternating  with  these 
are  5-7  other  much  smaller  bundles,  forming  an  exterior  zone.  Each  wood-bundle 
oonnfits  of  a  very  little  dotted  pleurenchyma  and  a  large  cambium-layer.  Exterior 
to  the  wood,  and  removed  from  it,  the  iAer  forms  a  continuous  wavy  zone,  each  arc 
oonresponding  to  the  position  of  the  wood-bundles,  both  small  and  great ;  this  liber 
is  added  to  annually.  The  cellular  and  vascular  tissues  are  all  dotted,  and  the  bark 
is  oeUolar,  without  any  distinct  cntide. 

1.  P.  aagittata  (Miers  in  Tayl.  Ann.  ser.  2.  vii.  39);  foliis  ob- 
long^s  abrupte  acuminatis  rarius  obtusis  basi  sagittatis  lobis  obtusis 
vel  acutis. — P.  oleracea,  P.  heterophylla,  et  P.  ferruginea,  Miers,  I.  c. 
Cissampelos  sagittata,  Ham.  ex  WaU.  Cat,  4983  !     C.  oleracea,  Wall. 

Cat,  4984 ! 

Kab.  In  dumetis  subtropicia  Nipaliae  orientalis !  Sikkim !  Assam ! 
Khasia!  Chittagong!— (Fl.  Jun.-Jul.)  (r.  v.) 
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Fruiejf  acaudens.  BamuH  sulcati,  glabriiuculi  vd  moliiter  pubesoenttt.  Fdut 
4-8  poll,  longa,  %-A  lata,  petiolo  3-4-poUicari,  primordialia  argute  siouato-dentala, 
ceetera  integerrima,  profunde  cordata  vd  aagittata,  bast  5-7-uervia,  ccetenim  peani- 
nervia,  utrioque  glabriuacula  vel  teoiiiter  pabescentia,  vd  subtos  laxe  et  moliiter  to- 
mentoaa.  CyiiKP  axillares  vd  paullo  supra-axiUares,  plemmqae  binie,  pdioloe  aequan- 
tes  vd  breviores,  pluries  dichotonue,  multiflora,  braeteis  ad  ramificatioaea  filiformibos. 
Floret  minuti,  pallidi,  pubcacentea.  Sepala  acatinscala,  nenroa*.  Petala  obovato- 
oQDeata,  anperne  triloba,  lobo  medio  emaiginato,  lateraliboa  inilexia,  interdam  vix 
lobata.  Brupa  pulpoaie,  ^Hrideaoentea,  aucoo  viacido  acatentea,  ovalea,  lievea  (ia  a'coo 
roatratce). 

A  very  variable  plant.  The  leavea  of  yoang  planta  are  often  remarkably  toothed. 
Mr.  Miera  indicate  four  apedea,  bat  he  aaaigna  no  eharacters.  We  find  the  form 
and  clothing  of  the  leavea  to  vary  ao  mach,  even  on  the  aame  apedmens,  that  we  are 
fully  perauaded  that  all  the  forma  hitherto  known  bdong  to  one  apeciea. 

4.  TZNOSPORA,  Miers. 

Sepala  6,  biserialia,  interiora  majora,  ovalia  Tel  obovata,  membranacea. 
Petala  6,  sepalis  inierioribus  miaora,  obovata  vel  cuneata.  Mas.  Sia- 
mina  6 ;  Jilamenia  cyliadrica,  crassa,  apice  subclavata ;  anthera  bilocu- 
lares,  loculis  oblique  adnatis  lateralibus.  F(em.  Stamina  sterilia  6,  da- 
vata,  carnosa.  Ovaria  3,  gynophoro  convexo  insidentia.  Stigmata 
lacera.  Drupa  1-3,  carnosas,  dorso  convexse,  ventre  plauffi,  styli  cica- 
trice subterminali  Dotatse.  Putamen  rugosum,  dorso  cannatum,  ventre 
leviter  excavatum.  Podospermium  in  cavitatem  projectam,  levit«r  bi- 
lobum,  intus  cavum.  Semeti  circa  podospermium  convolutum.  Albu' 
i)ien  caniosum,  oleosum,  antice  laminis  transversis  ruminatum.  Emiryo 
subcurvatus.  Badicula  supera  cylindrica;  cotyledones  ovatae,  divari- 
catse,  in  loculis  diversis  albuminis  aegregatae. — Frutices  seandentea,  pe- 
tiolis  basi  articulatis,  basin  versus  incrassatis,  racemis  elongatii  axiUari" 
bus  vel  terminalibus. 

This  genua  and  the  last  agree  with  Aspidocarya  in  the  anbterminal  poaition  of  the 
style  in  the  drupe,  but  differ  from  it  in  the  deddedly  amphitropous  ovules  and  pd- 
tate  aeeda.  In  T^notpora  the  intemd  prooeaa  of  the  putamen  ia  much  more  deve- 
loped thau  in  Parabttnay  in  which  it  ia  merely  a  depresaion  on  the  aurfaoe  of  the 
putamen,  convex  iutemdly.  Here  (aa  in  Jnamirta  and  Cotcinium)  the  condyloid 
procesa  has  a  narrow  base,  and  projects  far  into  the  interior  of  the  cell,  and  ia  em- 
braced by  the  overlapping  edgea  of  the  aeed.  It  is  also  hollow,  and  the  interior  is 
occupied  by  a  gelatinoua  mass.  The  cavity  of  its  interior  communicates  with  ^ 
exterior  of  the  putamen  by  two  perforations  in  the  latter,  one  on  each  side  of  tiie 
median  line.  These  do  not,  as  in  Anamirta  and  Cotcinium,  form  dongated  canals 
in  the  thickened  bony  mass,  but  the  structure  is  the  aame  aa  in  those  genera,  difer- 
ing  only  in  degree.  The  albimien  on  the  ventral  aide  of  the  aeed  is  divided  into 
irregular  masses  by  thin  transverse  plates  of  cellular  tissue,  which  penetrate  almost 
to  the  embryo. 

All  the  apeciea  of  this  genus  are  remarkable  for  thdr  extreme  vitdity.  When  the 
main  trunk  is  cut  across  or  broken,  a  rootlet  is  speedily  sent  down  from  above,  which 
continues  to  grow  till  it  reaches  the  ground,  and  restores  the  connection. 

Chasmanthera  of  Hochatetter,  with  the  habit  and  inflorescence  of  Tinotpora^  ha5 
monaddphous  stamens.  The  fruit  is  also  a  little  different,  the  concavity  of  what  we 
have  called  the  podosperm  forming  a- deep  hollow  on  the  vcntrd  face  of  the  putamen, 
conspicuous  externally  ns  soon  as  the  sarcocarp  is  removed,  almost  as  ia  Calico- 
rarpum  of  Nut  tall,  figured  iu  Asa  Cray's  genera  of  North  American  plants.     The 
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shape  of  the  embryo  and  Ihe  nature  of  the  albumen  of  Chasmanthera  were  not  de- 
terminable in  the  seed  examined. 

In  a  Tinotpora  which  we  refer  to  T.  crispa,  Miers,  a  portion  of  stem,  probably  six 
to  eight  yeara  old,  is  loose,  and  soft  and  spongy,  about  half  an  inch  in  diameter,  and 
has  the  following  structure: — Pith  one-third  the  diameter  of  the  stem,  of  large 
hexagonal  ntrides,  full  of  starch.  Medullary  rays  and  bark  the  same.  Wood-wed^ 
small,  about  twenty,  half-way  between  centre  and  circumference,  often  lobed,  and 
with  traces  of  annnal  increase,  divided  by  broad  medullary  rays,  broadly  lanceolate 
on  a  transTerse  section,  formed  of  dotted  or  perforated  pleurenchyma,  and  large 
dotted  ducts,  with  oblique  gashes  on  their  walls.  lAber-bundles  arcuate,  rather 
distant  from  the  wood,  often  confluent  into  a  narrow  zone.  Bark  of  delicate  utri- 
cular tisane,  full  of  starch  ;  outer  layer  of  many  rows  of  parallel  radially  compressed 
cells.  JSpidermis  covered  with  many  longitudinal  rims,  each  with  a  central  furrow 
and  prominent  cellular  lips. 

1.  T.  tomentosa  (Miers  in  Taylor's  Annals,  ser.  2.  yii.  38) ;  foliis 
subtrilobis  subtus  toroentosis. — Cocculus  tomentosus,  Colebr.  in  Linn. 
Tr.  xiii.  59 ;  WaU.  Cat.  4956  1  Menispermum  tomentosum,  Roxb.  Ft. 
Ind.  iii.  813. 

Hab.  In  duraetis  Bengalise,  Roxb.f  Ava,  JFaU.! — (Fl.  Febr.  Mart.) 
(r. «.) 

Bmiex  alte  scandens,  cortice  cinereo,  pustulis  scabris  tecto ;  partes  novelise  to- 
mentoeie.  Folia  roiundato-cordata,  antice  repaiida,  vel  plus  minus  triloba,  utrinque 
(subtus  pneaertim)  tomentosa,  3-6  poll,  longa  et  fere  sequilata.  Fetioli  folia  fere 
squantea,  tomentosi.  Racerni  solitarii  vel  fasciculati,  plemmque  simplices,  floribus 
in  axillis  bractearum  minutamm  dcciduamm  fascicnlatis.  FUamenta  clavata.  jin- 
tMera  bilobas.    Drupa  1-3,  pisi  migoris  magnitudine,  subglobossc,  Isves,  aurantiacs;. 

Our  description  is  entirely  taken  from  Roxburgh,  as  we  have  seen  no  specimens 
except  those  m  the  Wallichian  Herbarium,  which  are  very  imperfect.  The  stem  is 
covd^  with  very  minute  granular  tubercles. 

2.  T.  Malabarica  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  38);  fo- 
liis cordato-ovatis  subtns  dense  vel  tenuiter  pubescentibus. — Menisper- 
mum Malabaricum,  Lam.  JFiUd.  Cocculus  Malabaricus,  DC.  Sy%t.  i. 
518,  Prod.  i.  97 ;  Wall.  Cat.  4969  \—Meede  Mai.  vii.  /.  19. 

Hab.  In  Malabaria,  Rheede;  Concan,  Mmmo;  in  Bengalia  versus 
basin  Himalayee  Sikkimensis,  Hamilton  1  in  montibus  Khasia  a  basi  ad 
alt.  4000  ped. !  et  in  prov.  Chittagong ! — (t?.  p.) 

Frutex  scandens,  cortice  cinereo ;  partes  novelise  pilis  albicantibns  obsitee.  Petioli 
tcretes,  basi  incrassati,  pilosi.  Folia  oordiformia,  acuminata,  subtns  lanuginosa,  su- 
peme  pilis  sabaspera  septemnervia,  3-6  poll,  longa  et  fere  eequilata.  Bacemi  folii 
longitudine.    Florea  virides.     "Drupa  matures  coraUini  ruboris. 

There  is  a  specimen  in  the  Ilookerian  Herbarium  from  Ceylon,  without  leaves, 
which  is  probably  referable  to  this  species ;  but,  as  we  cannot  identify  it  with  cer- 
tainty, we  do  not  describe  it.  Our  Khasia  and  Chittagong  specimens  are  in  leaf 
onlj,  and  are  therefore  also  doubtful.  Careful  observations  are  required  to  establish 
the  distinctive  characters  of  all  the  species  of  this  genus. 

3.  T.  crispa  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  38) ;  foliis  cor- 
dato-ovatis  vel  oblongis  acuminatis  glabris,  staminibus  basi  cum  petalis 
cobserentibus,  atitheris  tetragonis. — Menispermum  crispum,  Linn.  8p. 
1468.  M.  verrucosum,  Roxb.  Fl.  Ind.  iii.  808  ;  Fleming  in  Asiat.  Res.  xi. 
171.   Cocculus  crispus,  DC.Syst.  i.  521,  Prod.  i.  97  ;  f^.et  A.  Prod.i. 


184  FLORA  INDICA.  [MeiiUpermacea. 

12  III  adnot.;  Hankarl,  PL  Jav.  Rar.  /i.  166 ;  Ooledr,  in  Lmm.  Tr,  xiii. 

60.  Cocculus  verrucosus,  fFaU.  Cat,  4966  /^/  B  I  {non  C-E),  C.  coria- 

oeus,  Bl.  Bijdr.  26. 

Hab.  Silhet,  Colebrooke;  Pegu,  ^a//. /—(©.«.) 
DiSTBiB.  Sumatra;  Java;  ius.  Moluoc.  et  Philippin. 

Fruiex  alte  scandens,  cortioe  leevi,  distanter  verraculoao ;  partes  novdls  glabra. 
Folia  ovali-oUonga,  acaminata,  basi  leviter  oordaia,  lobis  cUstantibos  interdnm  sab- 
sagittatis,  iategerrima  vel  repanda,  atrinqne  gbibra,  2-6  poll,  longa,  1-4  lata,  petiolis 
\  brevioribus.  Racemi  ad  axiUas  folionun  delapsonim  secus  caoles  vetostiores,  so- 
litarii  vel  fascicolati,  dongati,  4-8-poUicares.  Flxrret  2-3  in  axilla  bractcfc  oTit« 
carnosR,  pedicellati,  virides,  campannlati,  2  lineas  longi.  Dmpm  paUlde  anrantiacR 
vel  flavse,  olivtc  magnitodine. 

Colebrooke's  synoiiym  is  perhaps  doabtful»  as  he  says  that  the  ootyledoita  of  his 
plant  are  not  divaricate,  and  he  figures  them  as  partially  overlapping.  "Hie  speci- 
mens in  the  Wallichian  Herbarium  are  very  imperfect,  but  the  glabrous  bark,  with 
distant  rongh  tubercles,  is  very  conspicuous.  On  the  first  sheet  a  piece  of  the  stem 
of  71  (omentosa  is  fastened  down  along  with  the  stems  and  foliage  of  the  true  plant 
We  found  at  Chittagong  and  in  Silhet  specimens  of  a  Menispermaoeous  plant  with- 
out leaves  or  flowers,  the  scandcnt  stems  of  which  agree  with  tbe  description  given 
of  this  species.  Their  structure  has  been  described  above.  As  we  have  no  materials 
of  our  own  to  depend  upon,  we  have  embodii^  in  the  diagnosis  and  description  the 
main  points  of  distinction  pointed  out  by  authors  between  this  species  and  the  last ; 
but,  as  these  are  in  part  derived  from  the  description  of  Roxburgh  and  De  CaadoUe, 
and  partly  from  those  of  Blame  and  Haaakarl,  nil  of  which  are  not  certainly  apedfi- 
caily  identical,  our  chanicter  is  perhaps  little  to  be  relied  upon.  We  are,  however, 
inclined  to  believe  that  Roxburgh's  ^ut  is  the  same  as  that  of  the  Javanese  bota- 
nists, because  be  attributes  to  it  the  same  medicinal  (tonic)  virtues  as  aie  nsoaUy 
attributed  to  T.  erupa,  and  because  their  descriptions  agree  ao  fur  as  they  go.  T. 
crispa  is  highly  est^med  by  the  natives  of  the  Malayan  Archipelago  as  a  febrifuge. 

4.  T.  cordifolia  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  38) ;  foliis 
cordatis  glabris,  staminibus  liberis,  antheris  ovali-oblongis. — Menisper- 
mum  Malabaricum  ^,  Lam.  Diet.  iv.  96.  M.  oordifolium,  JFiUd,;  Baaed. 
Fl.  Ind.  iii.  811.  Cocculus  cordifolius,  DC.  Sysi.  i.  518,  Prod.  i.  97; 
Colebr.  in  Linn.  Tr.  xiii.  62  ;  TTall.  Cat.  4955  ! ;  JF.  et  A.  Prod.  i.  12  ; 
Wight,  Ic.  t.  485,  486.  C.  convolvulaceus,  DC.  Syst.  i.  518,  Prod.  i. 
97.     C.  verrucosus,  Wall.  Cat.  4966  Cf  D!  E!  (non  A  nee  E). 

Hab.  Per  Indiam  tropicam  in  dumetis  vulgaris;  in  Zeylania,  Tkwaiteaf 
Camatica !  Malabarin !  Maisor  1  Dekhan,  Jacquemont  /  Cbnain,  Gra- 
ham ;  Orissa !  Bengalia !  Assam,  Jenidn*  /  Bahar,  Hamilton  ! — (Fl.  per 
totum  annum.)  (r.  p.) 

Frutex  alte  scandens,  cortice  suberoso  vemiculoso ;  partes  novellffi  glabrae.  Folia 
late  cordate,  acuta,  vel  acumine  gracili  terminate,  2-4  poll,  longa  et  lata,  petiolis 
fere  sequilongis.  Bacemi  axillares,  rarius  terminaies,  vel  ex  axillis  foliorum  delapso- 
rum  solitarii,  folia  ssepe  longe  saperantes,  simplices  vel  basi  saboompositi.  Bractea 
8ubnlat«D,  inferiores  rarius  subfoliaoese.  Floret  flavi;  masculi  fasciculati;  fbeminei 
plerumque  solitarii,  glabri.  Petala  cuneata,  lamina  triquetra  vel  subtriloba,  demnm 
rcflexa.    Drupa  cerasi  parvi  magnitudine,  rubrse,  pnlpa  glutinosa  footee. 

Wight  and  Amott  seem  disposed  to  attach  a  good  deal  of  importance  to  the  shape  of 
the  petals,  and  to  doubt  the  identity  of  the  plants  of  Roxburgh  and  Wallich  with  that 
of  the  Peninsula,  because  Roxburgh's  plate  differs  in  that  respect  from  the  specimens 
before  them.  We  believe  that  this  character  will  be  found  to  vary  much,  as  usual  in 
the  Order,  and  that  the  petals  embrace  the  filaments  in  the  bud,  and  become  reficxed 
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in  the  expftodcd  flower.  T.  cordifoHa  seems  a  very  vnriablc  plant,  and  some  forms 
of  it  approach  very  near  to  T.  Baku,  Miers  {Cocculut  Baku,  Fl.  Senegamb.  t.  4), 
which  baa,  however,  a  different  habit,  and  often  terminal  flowers.  According  to 
Auislie  and  Wight,  this  species  is  equally  efficacious  with  T.  crupa  as  a  tonic,  and  is 
known  by  the  same  name,  GulttueAa. 

5.  ANAMZRTAy  Colebrooke. 

Sepala  6,  ovali-oblonga,  obtnsa,  carDosula,  bracteis  2  adpressis  sti- 
pata.  Petala  0.  Mas.  FUamenia  in  columnam  crassam  centralem 
ooalita ;  anthera  sessiles,  biloculares,  transverse  dehiscentes.  F(EM.  Sta^ 
mina  sterilia  9,  clavata,  uniserialia.  Ovaria  8,  gynophoro  brevi  carnoso 
heniisphserico  insidentia.  Stigma  depressum,  reflexum,  fere  eapitatum. 
Drupa  gynophoro  apice  trifido  stipatse,  oblique  ovales,  camosse,  dorso 
gibbosse,  antice  styli  cicatrice  a  hilo  non  longe  distante  notatse.  Puta- 
men  lignosum,  processum  alte  bilobum  leeve  intus  cavum  in  seminis 
cavitatem  intrusum  continens.  Semen  globosum,  intus  cavum,  funi- 
culo  inter  lobos  processus  interni  inserto.  Testa  tenuis,  membranacea. 
Albumen  itre  comenm,  oleosum,  massulis  crebris  albidis  farinaoeis  plus 
minus  rotundatis  inter  se  discretis  quasi  ruminatum.  Embryo  curvatus ; 
radicula  superior,  styli  cicatricem  spectans;  cotyledones  anguste  ob> 
longse,  tenuissimee,  divaricates,  in  loculis  diversis  albuminia  inclusee. — 
Frutioes  9candente9;  petioli  cylindriei  batierauiorei  articulati;  panicuke 
maxima  e  ramis  vetustioribus  pendula,  muUiJhra. 

The  wood  of  Jnamirta  appears  to  agree  in  all  essential  particnlars  with  that  of 
CMcimum,  but  the  liber  does  not  present  any  traces  of  annual  growth  by  obacure 
concentric  rings. 

1.  A*  OoceoliiB  (W.  et  A.  Prod.  i.  446) ;  foliis  oordatis  glabris. — 
A.  paniculata,  Colebr.  in  Linn,  Tr.  xiii.  62,  66.  Menispermum  Coccu- 
lus,  Linn.  Sp,  1468 ;  Gart.  Fr.  t,  10,  f,  7  ;  TTaU,  As,  Res.  xiii. ;  Hoxb. 
17.  Ind,  iii.  807.  M.  heteroclitum,  Boxb,  Fl.  Ind.  iii.  817.  Cocculus 
lacanoBus,  DC.  Syst,  i.  519,  Frod,  i.  97.  Cocculus  suberosus,  DC.  SysL 
i.  519,  Frod.  i.  97 ;  fT.  et  A.  Frod.  i.  11 ;  fFall.  Cat.  4954 ! ;  CoUbr. 
in  lAnn.  Tr.  xiii.  63.  0.  populifolius,  DC,  Sysi.  L  519,  Frod,  i,  97 ; 
Decaisne,  Tim,  95. 

Uab.  In  Zeylania,  Gardner  I  Tkwaiies/  Malabar,  i2o«6.,  JFigUf  Con* 
can.  Law  I  Orissa,  Eoxburyk;  Khasia!  Assam,  Jenkins/ — (v,v.) 

DiSTRiB.  Celebes,  ins.  Moluccan.,  Timor. 

trmtex  alte  scandens,  oortioe  cinereo  rimoso  suberoso.  RamtUi  crassi,  cylindriei, 
^brinscnli,  striati.  Foiia  exacte  oordiformia,  vel  ovalia  basi  cordata  seu  trancata, 
acata  vel  acuminiita  rarins  obtusiuscula,  supra  glabra,  subtos  pallida,  et  ad  axillaa 
nervorum  fascicnlis  pilorum  munita,  basi  trinervia  csterum  pcnninervia,  4-8  poll, 
longa,  et  asqnilata  vel  paullo  angustiora.  Petioli  elongati,  striatuli,  2-6  poll,  longi. 
Panieula  e  ramis  crassioribus  pendulee,  pedales  vel  seequipedales,  ramosse ;  ramuli 
l-2-pol]icare8,  multiflori.  FloreM  glabri,  mi^oscnli,  diam.  fere  i-poliicares.  Sepals 
dccidua.  Gynopkora  4-pollicaris,  lignosa.  Drupa  gUbra,  {-polUcarea,  nigricantes, 
aapore  (ex  Koxburgh)  peasimo. 

Mr.  Miera  mentions  four  species,  but  only  names  the  one  described  above  and  C, 
populifoliut,  which  we  believe  to  be  a  synonym.  We  see  nothing  in  the  specimens 
to  which  we  have  access,  nor  in  the  descriptions  of  authors,  which  implies  there 
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being  auother  species.  In  a  specimen  from  Ceylon,  not  otherwise  distinguishable, 
the  leaves  are  acute  at  the  base ;  and  our  Khasia  specimens,  which  are  not  in  flower, 
have  very  lucid,  ovate,  somewhat  elongated,  subpeltate  leaves,  which  seem  to  belong 
to  a  young  shoot.  One  of  Gardner's  Ceylon  specimens  has  very  similar  leaves.  Wight 
and  Amott  quote  also  C.Jlavesceni,  DC.  (described  from  Rumph.  v.  t.  24),  and  C. 
orbiculatut,  DC.  (Rheede,  xi.  t.  62).  The  latter  synonym  is  very  doubtful.  Rheede's 
plate  does  not  at  all  resemble  the  present  genns,  and  the  description  in  DC.  Syst.  i. 
623,  which  is  taken  from  a  specimen  in  the  Lambertian  Herbarium,  belongs,  no  doubt, 
to  Ctstampelos  Pareira.  The  berries  of  Anamirta  Coceultu,  which  are  poisonous, 
are  employed  by  the  natives  of  India  to  kill  fish.  In  England  they  are  extensively 
used  in  the  adidtcration  of  beer. 

Tribus  III.  CoccuLE^. 

Ovaria  8  vel  plura.  Drvpa  obovatee  vel  bippocrepiforraes,  stj'li  ci- 
catrice fere  basilari,  plus  minus  lateraliter  compressse,  cavitate  semini 
subcylindrico  conform i.  Embryo  in  albumine  parco  axilis ;  cotyledones 
appositse,  elongatae. 

The  structure  of  the  seed  of  this  tribe  is  completely  masked  in  the  fresh  dmpe  by 
the  sarcocarp,  but,  in  a  dried  state,  the  outer  coat  shrinks  so  as  to  display  the  mark- 
ings and  structure  of  the  putamen.  When  the  sarcocarp  is  removed,  the  putamen  is 
seen  to  form  an  elongated  cylinder,  folded  on  itself,  so  as  to  bniig  the  base  and  apex 
into  contact:  the  concavity  of  the  horse-shoe  being  filled  up  by  a  bcny  plate,  va- 
riously perforated,  along  which  the  nutritive  vessels  pass  to  the  hilum,  which  is 
situated  at  the  apex  of  the  sinus :  in  this  way  the  radicular  extremity  of  the  se^ 
which  is  really  superior,  is  brought  down  close  to  the  base  of  the  drupe. 

The  genus  Tiliacora  is  placed  in  a  distinct  tribe  by  Mr.  Miers,  on  account  of  its 
Tiumcrous  ovaries,  ruminated  albumen,  and  valvate  calyx ;  but  as  Tinospora  among 
T^nosporea  has  ruminated  albumen,  which  is  wanting  iu  others  of  the  same  tribe,  and 
several  species  of  Limacia  have  a  valvate  eestivation  of  the  inner  sepals,  we  cannot 
think  that  it  is  desirable  to  retain  the  tribe  Tiliacorea, 

6.  TZUACORA,  Colebrooke. 

Sepala  6,  biserialia,  exteriora  multo  minora,  interiora  ovalia,  sestiva- 
tione  margine  vix  imbricata.  Petala  6,  minuta,  cuueata.  Mas.  Sla-- 
mina  6 ;  filamenta  cylindrica  snbcompressa ;  anlhera  adnatae,  introrsac, 
biloculares.  F(EM.  Ovaria  9-12,  stylo  brevi  subulato  apiculata,  gyno- 
pboro  brevi  insidentia.  Brupa  pedicellatsB,  obovatae,  lateraliter  sub- 
compressee,  prope  basin  styli  cicatrice  notatse.  Putamen  tenue,  ligno- 
8um,  obscure  costatum,  utrinque  sulco  notatum.  Semen  uncinato-in- 
curvum.  Testa  tenuissima.  AWumen  oleosum,  endospermii  plicis  mem- 
branaceis  ruminatum.  Embryo  semen  longitudine  fere  asquans.  Badi- 
cula  cylindrica.  Cotyledones  carnosae,  plano-convexse. — ^Fnitices  alle 
acandentes,  inflorescentia  axillari  paniculata,  petiolis  gradUbtu  basi  arti- 
culatia. 

TiHaeora  is  readily  distinguished  from  all  the  other  genera  of  its  tribe  by  its  rami- 
nated  albumen  and  numerous  ovaries.  One  species  only  is  known  to  ns,  which  is 
widely  difiused  throughout  tropical  India.  Mr.  Miers  alludes  to  an  hermaphrodite 
species  from  Ceylon,  but  this  we  have  not  seen ;  and  Mr.  Thwaites's  Ceylon  spoci- 
mens  do  not  differ  in  any  way  from  continental  or  Malayan  ones. 

In  TUiacora  the  stem,  when  several  years  old,  and  one-third  of  an  inch  in  dia- 
meter, is  cylindrical,  hard,  and  woody,  striated  externally.     Pitk  very  dense  and 
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hsrd,  centre  softer  and  of  hexagonal  cells,  becoming  cubical  outwards,  and  then  ver- 
tically elongated  with  thick  perforated  walls.  Wood-bundles  about  forty,  placed 
towards  the  circuioference,  dose-set,  oval,  separated  by  narrow,  dark-red  medullary 
rays,  of  a  little  dotted  plenrenchyma  and  some  large  ducts.  lAber-bundies  crescent- 
shaped,  almost  oonflaent,  annually  increasing.  Bark  a  very  narrow,  dense,  cellular 
xone. 

1.  T«  acmninata  (Miers  in  Taylor's  Annab,  ser.  2.  vii.  89);  fo- 
liis  ovatis  acuminatis  glabris. — T.  racemosa,  Colebr.  in  Idnn.  Tr.  xiii. 
53,  67.  Menispermum  acuminatum  et  M.  radiaturo,  Lam,  Diet.  iv. 
101.  M.  polycarpum,  Roxd.  FL  Ind.  iii.  816.  Cocculus  acuminatus, 
DC.  SysL  i.  527,  Prod.  i.  99  ;  Deless.  Ic.  Sel.  i.  i.  95  ;  Jr.  et  A.  Frod. 
i.  12;  Grahamy  Cat.  Bombay.  C.  radiatus,  DC  Syst.  i.  527,  Frod.  i. 
99.  C.  poly  carpus,  ^all.  Cat.  4958  !  (excL  K,  L.)  C.  Bantamensis, 
£1.  Bijdr.  U.—RAeede  Mai.  vii.  t.  3. 

Hab.  Per  totam  Indiam  tropicam  et  calidam,  a  Zeylania !  et  Singa- 
pur !  ad  Concan !  et  Orissa !  et  in  plauetie  Gangetica !  a  Bengalia !  ad 
Oude ! — (v.  V.) 

DiSTRiB.  .Tava,  Blume. 

Fruiex  alte  scandens,  cortice  cinereo  striatnlo  glabro.  Tolia  ovata,  acnminota, 
bnsi  iiiterdum  acuta  sed  sspins  truncata,  rotundata  vel  leviter  cordata,  3-6  poll,  louga, 
14-3i  lata,  petiolo  ^-1  iraU.  longo,  teuuia,  margine  undidata  et  subrepanda,  utrinque 
glabra.  Panicula  axillares,  folia  vix  icquautca  vel  loiige  superantcs,  iuterdum  fere 
petides,  incano;  vel  demnm  glabreseeutes ;  rami  pollicares,  fcuminei  subsiniplices  l-flori, 
niasculi  apice  3-7-flori.  Bractea  oblongaj  vel  snbulalie.  P fores  flavi.  Dntpa 
rubicunda%  ^'l^Uicares. 

Mr.  Miers  has  noted  that  Wall.  Cat.  4958  K.,  from  Siiigapiir,  is  perhaps  a  species 
of  Sabia.     It  is  not  in  flower  or  fruit,  and  is  not  accurately  determinable. 

7.  UMACZAy  Lour. 

Limacia  et  Hypserpa,  Miers. 

Sepala  6,  biserialia,  exteriora  minora.  Fetala  6,  sepalis  interioribus 
multo  minora,  auriculata,  stamina  amplectentia.  Mas.  Stamina  3-9 ; 
fdaroenta  cylindrica  vel  clavata.  AnthertB  biloculares ;  loculi  laterales 
vel  subextrorsoe,  adnaise,  longitudinaliter  deliiscentes.  F(EM.  Stamina 
sterilia  6,  clavata.  Ovaria  3,  gynophoro  brevissimo  insidentia.  Slyli 
breves,  compressi.  Drapce  obovatjB  vel  reniformes.  Futamen  vix  tuber- 
culatum, lateribus  convex ura,  intus  prsetcr  cavitatem  seminiferam  locu- 
los  2  laterales  vacuos  contineus.  Semen  elongatum,  cavitati  conforms. 
Cotyledoneu  semicylindricfe,  radiculam  cylindricam  latitudine  vix  supe- 
rantes. — Frutices  acandentes,  petiolis  simpliciJbuSy  floribus  paniculaiis. 

Limacia,  which  is  by  Mr.  Miers  referred  to  the  tribe  Fachygonea,  we  find  to  be 
albuminous,  and  therefore  more  properly  to  belong  to  Cocculete.  No  character 
therefore  remains  to  distinguish  Hypserpa  but  the  imbricate  inner  sepals.  The  se- 
pals of  Limacia  velutina  and  ohhiuja  arc,  as  Asa  Gray  has  pointed  out  in  the  Botany 
of  Captain  "Wilkes'  Expedition,  decidedly  valvate ;  but,  as  this  depends  mainly  on 
their  thicker  texture,  we  do  not  attach  generic  importance  to  it.  We  have  derived 
our  character  of  the  fruit  from  two  species  only,  Z.  velutina  and  I.  atspidata  {Hyp- 
serpa,  Miers).  In  both  the  nut  prcscuts  uo  lateral  excavations  like  those  of  Cocculus, 
but  is  convex  on  both  siilcs  j  a  transverse  section,  however,  shows  two  large  cavities 
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qniUs  distiuct  from  tbat  occapted  by  the  seed,  irfalch  is  like  that  of  other  Coetulem. 
These  largce  cavities  are  separated  from  one  another  by  a  thin  doable  plate,  in  the  few 
nuts  we  hare  seen  perforated  by  a  hole,  so  as  to  connect  the  two  cavities ;  this  is, 
however,  possibly  artificiaL  The  funide  or  nutritive  oord  probably  passes  to  the 
seed  between  these  pUtes.  These  cavities  are,  in  the  dried  state,  empty,  and  are 
covered  externally  by  a  thin  arch  of  the  putameu  ;  they  communicate  by  very  narrow 
canals  with  its  outer  surface  near  the  base  of  the  drupe,  and  evidently  correspond  to 
the  deep  external  excavations  of  the  putamen  of  Cowului  or  Sifphamia.  The  bony 
arch  by  which  they  are  covered  springs  from  the  sides  of  the  seed-containing  cavity. 

We  have  eiamined  the  wood  of  three  species  of  this  genus,  and  find  near^  the 
same  structure  in  all. 

In  Z.  veluiina  a  piece  of  stem,  several  yean  old,  and  half  an  inch  in  diameter,  is 
tolerably  firm  and  woody  in  consistence,  reddish  inside,  furrowed  and  pubescent  exter- 
nally. PUk  two-thirds  the  diameter  of  the  stem,  central  parts  of  soft  ntricular  tissue, 
gradually  passing  externally  into  long,  narrow,  woody  tubes,  which  in  a  transverse 
section  resemble  a  thick  zone  of  liber,  but  have  square  extremities,  traversed  by  ca- 
nals full  of  red  fluid.  Medullary  rayt  dense.  Wedges  of  wood  close  to  curcmnle- 
rence,  about  forty,  broadly  ovate,  rounded  towards  the  bark  and  pith,  of  very  large 
barred  vessels  and  dotted  pleurenchyma.  Liber-dundfet  semilunar,  placed  at  outer 
extremity  of  each  wood-bnndle,  and  more  or  less  entangled  in  it.  Medullary  rayi 
of  dense,  radially  elongated  moral  cells.  Bark  a  very  thin  layer  of  hexagonal  oellnlar 
tissue. 

In  L,  oblonga  the  whole  substance  of  the  wood-wedges  appears,  in  a  transverse 
section,  to  be  formed  of  broad  vessels  i|nd  liber,  which  latter,  in  a  vertical  section, 
consists  of  pleurenchyma,  with  perforated  walls.  The  liber  seems  to  be  hardly  at  all 
added  to  in  these  species  after  the  first  year. 

In  L.  euspidata  a  two  or  three  yean  old  portion  of  stem  is  of  a  dense  woody  con- 
sistence. Pith  one-third  the  diameter  of  stem,  of  loose,  hexagonal,  soft,  spongy 
cellnlar  tissue  in  the  centre,  passing  into  cubi<»l  cells  towards  circumference,  and 
then  lengthening  into  a  dense,  hard  woody  layer  of  long  tubes,  with  truncate  ends. 
Medullary  ra^.f  large,  of  minute,  cubical,  thick-walled  cells.  Wood-zones  forty  nar- 
row wedges  of  dotted  pleurenchyma,  and  large  transversely  marked  vesselB.  Liber- 
bundle  reniform.  Bark  a  very  narrow,  dense  zone  of  cellnlar  tissue,  A  aeeond 
small  deposit  of  liber  is  often  seen  ontside  each  wood-zone. 

1.  Ii*tiiaiidra  (Miers  in  Taylor's  Annals,  ser.  2.  yii.  43);  foliis 
oblongo-lanceolatis  acutis  glabris,  paniculis  raoemiformibus  folio  brevi- 
oribus,  floribus  triandris. — Menispermum  triandrum,  Roxb.  M.  Ind.  iii.- 
816.     Cocculus  triandrus,  Ooledr.  in  Linn,  Tr.  xiii.  64;  WaU,  Cat. 
4962 !  4959  G I  4958  L! 

Hab.  Malaya  ad  Penang,  BoxhJ  Pegu  prope  Prome,  WaUJ—{v,9.) 

Frutex  scandens;  ramulis  puberulis  demum  glabratis.  Folia  2-4  poll,  longa, 
4~H  poU*  ^^>  petiolis  puberulis  i-poUicaribus,  basi  rotundata,  triplinervia,  apioe 
acuta  vel  acuminata  cum  mucrone,  tenuia.  Panicula  ^-li-pollicares,  pubenus; 
ramuli  bractcis  minutis  deciduis  stipati,  abbreviati,  8-5-flori.  Flores  flavi,  minntis- 
simi.  Sepala  exteriora  minuta,  interiora  ovalia.  Petala  6,  anguste  obovata,  in- 
tegra.  lamina  3,  sepalis  exterioribus  opposita ;  filamenta  camosa,  cuueato-oblonga, 
erecta ;  anthera  tcrmiuales,  biloculares,  loculis  adnatis  divaricatis  lateralibus. 

Mr.  Mien  constitutes  of  this  a  distinct  section,  characterized  by  the  absence  of  half 
the  number  of  stamens.  We  agree  with  him  iu  considering  this  character  not  to  be  of 
generic  importance,  and  we  further  think  that  the  species  is  too  nearly  allied  in  habit 
and  characters  to  the  two  next,  both  of  which  are  hexandrous,  to  make  it  desirable  to 
place  it  in  a  distinct  section.  Mr.  Miers  has  noted  iu  the  Wallichian  collection  that 
the  specimen  of  Cocculus  WufhUanus^  from  Promc,  4959  0,  belongs  to  this  species  \ 
but  be  seems  to  have  afterwards  regarded  it  as  disliuct,  as  he  states  in  Taylor's  An- 
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naU  that  he  is  aoqiudnted  with  a  second  triandrouB  species,  represented  by  a  part  of 
Wallich's  No.  4952,  evidently  a  misprint  for  4959,  as  the  former  of  these  numbers 
is  not  a  Menispermaoeous  pUuat. 

2.  la.  oblonga  (Miere  in  Taylor's  Annals,  ser.  2.  vii.  43) ;  caule 
fulvo-pubesoente,  foliis  oblongis  vel  lanceolatis  utrinque  glabris,  pani- 
culis  elongatis  petiolos  pubescentes  longe  superantibus  pleriimque  folio 
brcvioribus. — Cocculus  oblongns,  JFall,  Cat.  4963  ! 

Hab.  In  Malaya  ad  Singapur,  Lo66/  Malacca,  Griffith!  et  Penang, 
WalU—{v.8.) 

Frulex  alte  scandens.  Folia  acata  Yel  longe  acuminata,  mucronata,  basi  rotnndata 
Tel  acutiuscula,  tenuiter  coriacea,  ntrinqne  prseter  petiolnm  nerrumque  medium  snbtus 
pubescentes  glabra,  snbtus  pallida  et  nervosa,  8-8  poll,  longa,  l-4i  lata,  petiolo 
|-14-pollicari,  basi  pseudo-articulato.  Fanicuia  elongatee,  paullo  supra-axillares, 
fcemiucfe  solitarise,  masculs  plerumque  2-8  superpositie  graciliores,  S-S-poUicares, 
fulvo-pubescentes,  ramulis  1-2  pollicaribns  multifloris  vel  apicem  versus  plurifloris. 
Sepala  exteriora  minuta,  interiora  crassa,  extus  tomentosa,  late  ovalia,  apiculo  in- 
flao,  Kstivatione  snbvalvata. 

The  specimen  of  L.  scandeiu.  Lour.,  at  the  British  Museum,  has  the  leaves  of  this 
species,  but  the  inflorescence  is  more  like  that  of  the  next  species,  the  male  panicles 
bcin^  few-flowered,  and  the  peduncles,  from  which  the  drupes  have  fallen,  solitary. 
It  may,  however,  prove  to  be  an  abnormal  state  of  L.  oblonga. 

S.  Ifl«  velutiiia  (Miers  in  Taylor's  Annals,  ser.  2.  yii.  43) ;  caule 
velutino,  foliis  late  ovalibus  vel  ovali-oblongis  subtus  vel  utrinque  fulvo- 
tomentosis,  paniculis  petiolos  subsequantibus  paucifloris,  staminibus  6, 
drupis  obovatis. — A,  Gray,  Boi.  WUke^  Exp,  i.  40.  Cocculus  veluti- 
nu8,  JFalL  Cat.  4970 1 

Hab.  Mergui,  Griffith/  Moulmein,  Lobb/  Singopur,  JFallich! — (r.».) 

DisTaiB.  Ins.  Philip.,  Cuming^  No,  2402  I 

Frutex  scandens,  caule  dense  aureo-  vel  fulvo-tomentoso  demnm  glabrescente.  Fo- 
lia ovali-oblonga,  oblonga  vel  lanceolata,  forma  et  magnitudiue  valde  varia,  basi  ro- 
tuudata  vel  acuta,  interdum  obliqua,  triplinervia,  cseterum  penninervia,  acuta  cum 
mncrone  parvo,  rarius  obtusa,  interdum  obtusissima  et  fere  rotundata,  supra  glabra 
(exceptis  junioribus)  sed  secus  costam  fulvo-pubescentia,  (in  sicco)  crebre  reticulato* 
.  venosa,  subtus  cum  petiolis  (juniora  dense,  adulta  sparse)  fulvo-tomentosa,  2-6  poll, 
longa,  A--4  lata,  petiolo  ^-li-poHicari.  Panicula  axillares  vel  siepius  paullo  supra- 
axillares,  solitarise  vel  plures  in  eadem  axilla,  petiolo  sabbreviorcs,  rarius  secus  ramu- 
los  axillares  aphyllos  dispositsc,  fulvo-tomentosse,  paucifloree.  Bractea  squameefermes. 
Floret  fusoo-viUosi.  Sepala  interiora  rotundata,  intus  glabra,  ast.  valvata.  Fetala 
obovato-spathulata,  retusa  vel  truncata.  Fedunculi  fructiferi  in  specimine  solitarii, 
pollicares.  Drujut  obovatce,  compressse,  poUicares,  glabne.  Fuiamen  Iceve,  obova- 
tum,  zona  lata  carinali  oinctnm. 

4.  !■•  ciiJipidata  (H.f.  et  T.) ;  foliis  ovato-  vel  oblongo-lanceolatis 
acuminatts  glabris,  paniculis  masculis  petiolos  parura  superantibus, 
fcemineis  subunifloris,  staminibus  6-9,  drupis  subglobosis. — Cocculus 
cuspidaius,  JFall,  Cat,  4960 1  Hypserpa  cuspidata,  Miers  in  Taylor* 9 
Annals,  ser.  2.  vii.  40. 

Hab.  In  Zeylania,  Walker/  Gardner/  Thioaites/;  in  Tenasserim  ad 
Mergui,  Griffith/;  Silhet  et  Khasia,  JTall./'-iv.s.) 

Frutex  alte  scandens.  Hamuli  elegauter  striatuli,  juniores  pubesceutcs.  Folia 
babi  rotundata  vel  subcuueata,  S-ucrvia,  teuuiter  coriacea,  lucida,  crebre  reticulata, 
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■dulU  (clabra,  juniora  saVtos  secns  costam  pnbeseentu,  2-3  poll,  longa,  1-li  lata, 
iu  ramulis  sterilibtu  iDterdom  5-6  poll,  looga,  et  ullra  2  poU.  Uta.  Petioii  \-\  polL 
longi,  t>uprrtie  incnusati,  pabesceutes,  demnin  glabrati.  FaMtnt/^  pobeaceotes,  axil- 
lares  vel  paullu  ftupra-aiillares,  solitarii  vel  bini,  toberculo  tomeatoao  inaertK ;  mas- 
cuUc  petiolu  duplo  loogiorcs,  parce  nunoue,  Tel  sobracomose,  fcemioete  simptioes, 
petiolom  vix  fcqoantes,  paadflone,  sabaoiflone.  Braetea  mioutae,  sabulatae.  Drmpit 
vis  l-pollicarea. 

liypserpa  niiida.  Mien  (in  Hook.  Kew  Journ.  Bot.),  does  not  appear  to  be  dis- 
tinct from  L,  cutpidata,     Cocculut  eynanchoide*,  Presl,  is  perhaps  alw  a  synonym. 

8.  COCCUIiUSy  DC. 

Nephroia,  Idmr. ;  Nephroica,  Hulopeira  ei  Diplodisia,  Mien, 

Sepala  6,  biserintim  imbricate,  exteriora  minora.  Pelala  6,  sepalis 
minora,  cuncnta  vel  obovata,  Integra  vel  saepius  emarg^nata,  y.  plerum- 
que  auriculnta  et  in  ninsc.  circa  stamina  involuta.  Mas.  Stamina  6 ; 
filamenla  cvlindrica  vel  compressa ;  anihera  tcrminales,  subglobosa;, 
4-loba;,  biloculares,  loculis  la tera liter  dehiscentilms  profunde  didjmis. 
FcEM.  Stamina  stcrilia  6  yel  nulla.  Ocaria  3,  gynophoro  brevi  insi- 
dentia.  St^li  erecti  vel  rcttexi,  ovarii  longitudine,  cylindrici.  Drnp<g 
lateraliter  compressa;,  obovatse  vel  rotundatae.  Putamefi  fragile,  hippo- 
crepiforme,  dorso  carina  turn  et  varie  tuberculatum,  utrinque  profunde 
excavatum.  Sa/ien  hippocrepiforme,  cavitati  puta  minis  con  forme.  Em- 
bryo  in  albumine  parco  carnoso  horaotropus,  radicula  brevi  cylindrica, 
cotyledonibus  linearibus  planis. — Frutices  scandentes  vel  saltern  sarmeft- 
tosi,  rarissiwe  suberecti,  foliis /c/r/«a  variis  basi  pseudo-articulati*,  petiolo 
gracili  cylindrico  hand  dilatato,  inflorescentia  axillari  pamculata,  pani- 
culis  tlongatii  vel  sapius  paucifhris  et  foemimns  interdum  ad  florem  soli- 
tarium  reductis, 

AVe  include  iu  this  genus  the  whole  of  Blr.  ^^fiers*  tribe  Plat^onetr,  as  we  can- 
not attach  that  degree  of  importance  to  the  shape  of  the  petals  (iu  itself  indeed  far 
from  constant  in  each  species)  which  Mr.  Miers  seems  to  do ;  nor  do  we  thiuk  that 
the  modifications  of  the  structure  of  the  putamen  are  either  sufficiently  constant  or 
sufficiently  important  to  be  relied  upon  as  generic  distinctions. 

Diploclisia  of  Miers,  with  a  very  different  habit  from  the  other  Indian  speeiea, 
presents  no  characters  by  which  to  separate  it  gcuerically,  except  the  elongated 
drupe. 

Cocniliu  is  mostly  an  Indian  genus,  but  several  American  species  are  no  donbt 
correctly  referred  to  it,  and  some  of  the  most  common  Indian  species  extend  across 
tropical  Africa  even  to  the  west  coast.  One  species  (by  Mr.  Miers  referred  to  Dipto- 
c/i^ia)  is  a  native  of  New  Holland,  extending  as  far  south  as  the  colony  of  Victoria. 

Cocculus  ovalifotiut,  DC,  is  also  a  true  member  of  the  genus,  and  is  closely  allied 
to  C.  Ctirolinus.  It  is  the  Nephroia  sarnuniosa  of  Looreiro,  of  which  Meuispermum 
hexagynum^  Roxb.  {C.  hejcagynus^  Wall.)  is  a  synonym.  C.  trUohut^  DC.,  and  Ne- 
phroia pubinervis,  Miers  in  Hook.  Kew  Journ.  iii.  259,  from  Hongkong,  are  also, 
we  believe,  not  distinct. 

Among  the  Menitpermticea  of  Dr.  Hooker's  East  Nipal  collections  there  ia  a  spe* 
cimen,  without  flower  or  fruit,  which  so  closely  resembles  Meniapermum  Dahurirum 
that  it  is  probably  a  congener,  and  perhaps  not  specifically  distinct.  The  leaves  are 
deeply  three-lobcd.  There  is  also  a  three-lobed  Menispennaceous  plant  among  Cap- 
tain Strachcy's  kuniaon  col  lections,  but  in  a  very  bad  state.  The  genus  Menispet  - 
muitt  ouly  differs  from  Cocculut  by  having  1)^18  instead  of  6  stamens. 
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Oar  specimens  of  the  stem  of  Cocn*1u*  Ijea>ba  are  all  small ;  one,  evidently  seve- 
ral years  old,  and  one-fourth  of  an  inch  in  diameter,  is  com  [act,  woody,  and  cylin- 
drical, with  only  one  zone  of  wood-wedges.  These  are  separated  hy  very  narrow 
medullary  rays,  and  extend  nearly  from  the  pith  to  the  circumference  ;  they  are  very 
mnch  more  numerous  and  closely  placed  than  in  C.  laurifoliusy  bat  their  compo- 
nent tissaes  entirely  correspond  with  those  of  that  plant.  Older  stems  may  present 
other  concentric  zon68  of  wood. 

The  stem  of  C.  vUlosus  attains  a  considerable  diameter,  but  our  specimens  arc 
only  small  branches  of  the  same  size  and  apparent  age  as  those  of  C.  Leaba.  The 
tissues  of  these  only  diflfcr  from  those  cf  the  above-named  plant,  and  of  C.  laurifoHut 
in  the  outer  portion  of  the  pith,  which  is  contiguous  to  the  wedges  of  wood,  becoming 
smaller  and  denser,  and  the  cells  elongating  vertically  into  woody  tubes,  with  blunt 
superimposed  ends.  This  is  a  very  common  foim  of  pith  in  Menisperms,  varying 
in  proportion  to  the  more  strictly  cellular  pith  in  different  sjiecics  and  individuals. 

In  Cocadus  maerocarpus  the  young  shoots  have  the  same  structure  as  those  of 
C.  villonu,  the  outer  pith-cells  next  the  wood  being  elongated,  woody,  and  dense. 
In  a  shoot  nearly  half  an  inch  thick  there  are  two  zones  of  wood- wedges  analogous  to 
those  of  C.  laurtfolius,  as  described  by  Decaisne,  while  an  old  trunk,  more  than  two 
inches  in  diameter,  from  Chittagong,  believed  to  belong  to  this  species,  has  a  succes- 
sion of  concentric  zones  of  wood-wedges,  irregularly  arranged  around  an  excentric 
axis  ;  the  number  of  zones  on  one  semi-diameter  being  eight  or  ten,  and  on  the  other 
about  twenty,  owing  to  occasional  union  or  suppression.  The  wedges  of  each  zone 
are  separated  by  thin  medullary  plates,  which  do  not  run  in  straight  lines  from  the 
centre  to  the  circumference. 

1.  C.  macrocarptis  (W.  et  A.l  Prod.  i.  13) ;  foliis  fere  rotunda- 
tis  glabris  longe  petiolatis,  paniculis  longissimis,  drupis  obovato-oblon- 
gis. — Wight,  III.  i.  22.  L  7.  Diploclisia  macrocarpa,  Miers  in  Taylor's 
Ann.  stfT.  2.  vii.  42. 

Hab.  In  montibus  inferioribus  Zeylanise,  Gardner  I  Thtoaitea  I  Mala- 
bar, JFight  1  Concan,  Graham,  Law  / — (v,  «.) 

Fhtfex  alte  scandens,  cortice  cinereo  rugoso.  Bamuli  eleganter  striatuli,  atro- 
fasci  vel  viridescentes.  Folia  rotundata  vel  reniformia,  basi  truncata  vel  cordata, 
margine  snbrepanda,  obtusa  vel  retusa  cum  mucrone,  rarius  acuta,  5-nervia,  nervis 
lateralibns  extrorse  venosis,  glaberrima,  subtus  glauca,  2-8  poll,  longa  ct  longitndine 
panllo  latiora,  pctiolo  gracili  2-4-pollicari.  Panicula  secus  ramos  vetustiores  dis- 
podtce  vel  rarius  versus  apices  ramulorum  axillares,  plerumque  elongatse,  hand  raro 
pedales,  raraosas,  multiflorse,  ramulis  1-2 -pollicaribus  apice  corymbosis  solitariis  vel 
tascicnlatis.  Sepala  tenuissime  membranacea,  lineis  punctisquc  purpureis  interdum 
confluentibns  (ut  etiam  i)etala  et  stamina  et  ovaria)  notata.  Petala  late  cuneata,  tri- 
loba, lobo  medio  emarginato  vel  eroso-dentato,  rarius  acutiusculo,  kteralibus  circa 
stamina  involutis.  Mas.  Tllamenta  planiuscula,  ligulata.  Anthera  biloculares,  ob- 
liqu»,  didym®.  FcEM.  Stamina  sterilia  6,  carnosa,  linearia,  obtusa.  Ovaria  ob- 
longa,  incurva;  styli  fere  eequilongi,  recurvi.  Dntpa  pollicares,  obovato-oblongw, 
obtusa,  sarcocarpio  parco  viscido.  Putamen  tenu«,  lignosura,  dorso  leviter  cannatum, 
ntrinque  siilcis  transversis  profundis  notatum,  excavatione  laterali  elongato,  subcur- 
vato,  supeme  latiore,  costa  longitudinali  per  totam  longitudincm  notata. 

A  specimen,  in  leaf  only,  collected  in  the  Khasia  hills,  is  very  like  this  species,  but 
cannot  in  that  state  be  identified  with  any  certainty.  A  specimen  coUected  m  south 
China  by  Seemann  has  ako  very  similar  foliage. 

2.  C.  lanrifolitui  (DC.  Syst.  i.  530,  Prod.  i.  100)  ;  arboreus,  fo- 
liis ianceolatis  lucidis  glabris  breviter  petiolatis,  paniculis  axillaribus 
folio  hx^yiorihvA.—Delessert,  Ic.  Sel,  i.  t,  97 ;  CoUbrooke  in  Linn.  Tr. 
xiii.  65  ;  JFalL  Cat,  4965  !    C.  angustifolius,  ffaaskarl,  Hort.  Bog.  172; 
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PUmi.  Jwo.  Bar.  167.  Menispermum  laurifoliuiD,  Roxb,  Fl.  Imi.  iii. 
S15. 

Hab.  In  Himalaya  subtroptca  media et  occidentali,  alt.  2-5000  ped. ; 
in  Nipalia  centrali,  WaU  !  Kumaon  I  Simla !  Jamu  I — (Fl.  vere.)  (v.  v.) 

DisTRiB.  Japonia,  HoMtkarl, 

Arbor  parra,  vd  fnUex  trnneo  abbreviato.  Bami  divarieaU,  apiee  pendnli,  aspe 
eloDgati  ct  iannentosi,  anguUti,  striatnli,  j^ri ;  ramoli  basi  faadeulo  piloram  cir- 
mmdati.  Folia.  Uuieeolata,  coriaoea,  Incida,  sabtos  pallida,  acata  vel  acamiaata,  mn- 
cronnlata,  trioema,  3-6  poll,  longa,  1-11  lata,  petido  ^-^-pollicari.  PatacHl^ 
aiillares  vel  panllo  rapra-axiHarea,  soLitaris,  vel  2  soperpoaiUe,  basi  fasdcolo  pQonun 
fttipatie,  1-2-polIirares,  corymbosie ;  nummlff  plenunqae  migores.  Braetem  miuutae, 
cito  dccidiue.  Fiore*  minati.  Sfpalti  exteriora  interioribns  dimidio  minMm,  acuta. 
FeUtla  profmide  biloba,  lobis  obtuais  vel  acutiosctilis.  SUtmima  eterilia  in  flare 
fcBmineo  6.  Ovaria  late  ovalia.  Styli  cjlindrid,  refiexi.  Dmpat  minimc,  roiini- 
datc.  Puiamen  fragile,  dorao  obsoire  cariDatum,  rngis  tranareraiB  ▼alidis  notatmn, 
atrinqne  profoDde  excaratnm,  imperforatiun. 

Tbis  plant  is  remarkable  in  the  Order  for  its  erect  babit.  It  is,  bowcver,  oAen 
decidedly  sarmentose,  and  on  tbe  ticket  attached  to  WaDich's  Nipal  specimens  in  the 
Linnean  Society's  collection  (Cat.  No.  4965  A),  we  find  it  noted  that  the  plant  is 
"  valde  similis  M.  laurifolio,  Rozb.,  sed  scandit."  The  axiDaiy  ooxymbs  vazy  mocb 
in  size.  Sometimes  they  are  very  short,  and  ei^t  or  ten  flowered,  as  described  by 
De  Candplle.  More  rardy,  in  very  loxnriant  specimens,  they  are  expanded  into 
compound  panicles,  leafy  at  top.  A  JavA  specimen  from  Mr.  Lobb  (we  presume  cul- 
tivated) i«  broader-leaTed  than  the  oidinaiy  state  of  the  Himalayan  plant»  but  we  can 
see  no  other  difference. 

3.  C.  Leaeba  (DC.  Syst.  i.  529,  Pr«d.  i.  99);  foliis  ^labriuscalis 
oblontris  vel  tiapezoideis  integris  vel  lobatis,  floribus  in  axiilis  faacicu- 
latis,  fccmiiieis  subsolitariis. — .^.  Richard,  Fl.  Seneg,  i.  13 ;  WM,  Spic. 
Gorg.  in  Hook.  Niger  Flora,  p.  97.  C.  Cebatha,  DC.  SgH.  i.  527, 
Prod.  i.  99 ;  Mitr$  in  Hook.  Niger  Flora,  p.  215.  C.  eUipticus,  DC. 
SgU.  i.  527,  Prod.  i.  100.  C.  Epibaterium,  DC.  Sg»t.  i.  630,  Prod.  i. 
100.  C.  laevis,  WaU.  Gi/.  4975  !  C.  glaber,  Wight  el  Am.  Prod.  \.  13. 
I^eaeba  el  Cebatha,  For^k.  Fl.  Mgypt.  Arab.  Epibaterium,  Forder,  Gen. 
^.54.  Menispermum  Lesba,  Del.  Fl.  ^.  t,  51./.  %,  3.  M.  edole, 
Vahl,  Lam.,  WiUd.     M.  ellipticum,  Poiret. 

Hab.  In  Carnaticse  montosis  aridis  prope  Madnra,  Wight!  et  Coim- 
baior,  Gardner!  in  dumetis  aridis  Sindh,  Vicary!  Paigab,  Edgewortk! 
usque  ad  Firozpur  1  et  Lodhiana ! ;  et  in  Afghanistan,  Griffith! — (Fl. 
per  totum  annum.)  (r.  v.) 

DisTRiB.  Arabia  1  ^gyptus  I  ins.  Cap.  Viridis  I  Senegambia  1 

Fruiex  alte  scandens,  ramis  glabris  cinereis,  ramnlb  elongatis  vimineis  gradllimis 
pube  miunta  incano-puberolis  demum  glabratis.  Folia  forma  valde  Taria,  oblonga 
ant  trapezoidea  angnlis  rotundatis,  ant  olwcnre  triloba  rarios  obtuse  S-54oba,  interdum 
lincari-obloDgA,  plerumque  obtiisa  cnm  mucroue,  basi  cuneata  vel  rarins  rotundata, 
juniors  incano-pubcnila  vel  glabrata,  adulta  glabra  utrinoue  glauca,  \-\\  poll,  longa, 
\-'\  lata,  petiolo  2-3  lineas  longo.  Floret  axillarcs,  tuberculo  pQoso  inserti  ;  mat- 
culi  in  fascicnlum  densiflorum  petiolnm  vix  squantem  congesti,  pedicellis  nnifloris ; 
faminei  solitarii  vd  bini,  rarins  m  speciminibns  luxuriantibus  plores,  pedieellis  petiolos 
teqnantibos  pnbesoentibus.    Drupa  minims,  1-2  lin.  longie. 

Of  this  very  variable  phmt,  which  has  a  wide  range  in  the  hot  desert  regions  of 
Africa  and  Asia,  we  have  been  able  to  compare  extensive  suites  of  specimens.     C. 
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fflaier,  W.  et  A.,  is  a  verj  luxuriant  form,  with  larger  leaves  and  a  more  lax  habit, 
but  is  certainly  not  distinct.  To  the  numerous  lists  of  synonyms  already  brought 
togetiier  by  Richard  and  others,  Mr.  Miers  has  added  the  Cebatha  of  Forsk&l.  The 
fruit  of  that  species  is  said  to  be  eatable,  but  it  is  so  small  that  it  can  hardly  be 
worth  eating.  A  fermented  liquor  is  also  stated  to  be  prepared  in  Arabia  from  the 
jcdoe. 

4.  C.  villosu  (DC.  Syst.  i.  526,  Prod.  i.  98) ;  Mis  oyaU-oblon- 
gis  subdeltoideis  villosis,  paniculis  masculis  abbreviatis,  floribus  foemi- 
neis  in  axiUa  1-3.— ^a^Z.  Cat,  4957  I ;  ^.  et  AJ  Prod,  i.  13.  C.  se- 
pium,  Colebr,  in  Linn,  Tr,  xiii.  58.  G.  hastatus,  DC,  Syst,  i.  522,  Prod, 
i.  98.  Menispennum  villosum,  Lam.  (non  Roxb,).  M.  hirsutum,  lAnn,; 
Baa^,  PI,  Ind,  iii.  814.     M.  myosotoides,  Linn, 

Hab.  Pegu !  Ava  1  Carnatica !  Malabar !  Maisor  I  Dekhan !  Concan ! 
Babar,  et  per  totam  Hindustaniam  et  Panjab  usque  ad  basin  Hima- 
laya, ubique  in  sepibus  et  dumetis  vulgatissimus ;  sed  e  Malaya  non 
yidioius. — (Fl.  per  fere  totum  annum.)  (».  v,) 

Dtstbib.  Africa  occidentalis  extratropica,  Curror  (in  Herb.  Hook.), 

Frutex  alte  scandens,  ramnlis  villosis  sulcatulis.  Folia  oyalia  yel  ovali-oblonga, 
late  deltoidea,  angnlis  rotundatis,  vel  elongato-deltoidea,  interdnm  subtriloba,  retusa 
Tel  obtusa  cum  mucrone,  rarius  acutiuscula,  basi  suboordata  vel  truncata,  juniors 
utrinque  molliter  villosa,  majora  ad  paginam  superiorem  fere  glabrata,  ramorum  2-8 
poll,  longa,  1^-2  lata,  pedicellis  gracUibus  vix  semipoUicaribus,  ramulorum  semper 
minora  et  plerumque  angustiora,  srope  lineari-oblonga,  sed  interdnm  fere  orbicularia, 
-^1-^  polL  longa,  acuta  vel  obtusa,  setoso-mucronata,  dense  incano-villosa.  Panicuia 
mascnls  in  ramnlis  axillares,  solitariee  vel  binse,  foliis  dimidio  breviores,  pilis  patenti- 
bna  laxe  villoss.  Bractea  lineares,  minutee.  Sepala  laxe  villosa.  Petala  acuta, 
bidentata.  Flares  foeminei  solitarii  vel  2-8-£asciculati,  rarius  (foliis  ramulorum  om- 
nino  abortivis)  in  axillis  foliorum  mi^'orum  louge  racemosi.  Ihrupa  atru-purpureae. 
Puiam^n  dorso  argute  carinatum,  tuberculatum. 

A  very  well-marked  species,  which  can  scarcely  be  confounded  with  any  other. 
AccordiDg  to  Roxburgh,  ink  is  made  of  the  berries,  and  a  decoction  of  the  roots  is 
used  iu  Hindoo  medicine  as  a  substitute  for  Sarsaparilk.  The  first  year's  shoots  are 
barren  and  very  long,  and  bear  large  leaves,  in  the  axils  of  which  short  flower-bearing 
branches  are  produced,  densely  covered  with  small  leaves.  The  closely-allied  African 
species  mentioned  by  Miers  in  Hooker's  Niger  Flora,  at  p.  216,  we  consider  a  state 
of  C.  viilosus, 

5.  C.  mollis  (Wall.  Gat.  4973  !) ;  foliis  ovatis  acutis  vel  acuminatis 
subtus  albo-villosis,  paniculis  paucifloris  petiolo  subbrevioribus. 

Hab.  In  Nipalia,  WaU.!  in  mont.  Khasia,  alt.  BOOO  ped.l — {p.  v.) 

Frutex  scandens,  ramnlis  cylindricis  striatis  molliter  pubescentibus  demum  glabra- 
tis.  Folia  ramnlomm  sterilium  interdnm  obtusa,  mucronata,  2-4  poll,  longa,  1^-2^ 
lata^  petiolo  |-l-polHcari,  basi  cordata  vel  truncata,  supra  Isete  viridia,  pilis  adpressis 
sparsis  pubescentia,  demum  fere  glabra,  subtus  molliter  tomentosa.  Peduneu/i  axil- 
lares vel  panllo  supra-axillares,  tuberculo  tomentoso  interposito,  masculi  irregulariter 
cymosi,  4-7-flori,  bracteis  paucis  filiformibus,  fceminei  1-3-flori.  Bractea  2  calyd 
adpressse.  Sepala  ovalia.  PeiaJa  emarginata.  Fracius  plerumque  seciis  ramulos 
(ob  folia  decidua)  nudos  pseudo-racemosi.  Drupa  compressse,  pisiformes.  Putamen 
dorso  carinatum  et  lineis  4  tuberculorum  uotatum. 

9.  PERICAMPYLUS9  Miers. 

Sepala  6,  biseriatim  imbricata,  exteriora  minora.   Peiala  6.    Mas. 

2  c 
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Siawttma  6 ;  Jilememta  cylindrica ;  oMikera  adnaUe,  ovales,  bilocniam, 
localis  lateraliter  dehisoentibns.  Fcem.  Siamina  sterilia  6,  subdAYata. 
Ovaria  3.  Siylus  ad  basin  bipartitus,  segmentis  reflexis  subolatis. 
Dmpa  subglobosse.  PiUamem  hippocrepiforme,  dorso  cristatnm,  late- 
raliter utrinque  excavatum,  imperforatum.  Embryo  in  axi  albaminia 
cylindricos ;  cotyledonibus  elongatis^  radicnla  cylindrica  vix  bitioribus^ 
planis. — Fmtices  9candentet,  foliis  ntbpeliatia,  petiolis  gradUhiu  ban 
artiailatiif  cymis  dickotomu  axUlaribtu  longe  peduncutatit  muU^hris, 
tape  in  tma  axilla  plitribus  Buperponiis,  interdum  Mecus  ramum  domgaimm 
apkyllum  poMicuUUis, 

Peric4tmpylut  has  the  finit  of  CisMampelot  or  SifphaniOt  with  the  flower  of  the 
tribe  CoccuUa,  The  bipartite  style  and  pectiliar  inflorescence  distingoiBh  the  geoBi. 
When  there  are  sereral  eymcs  in  one  aiil,  they  are  superposed,  and  the  higher  is  then 
usually  supported  on  a  longer  peduncle,  and  bears  more  numerous  flowers. 

llie  specimen  of  Loureiro's  Pselium  at  the  British  Museum,  though  Terj  imper- 
fect, is  clearly  identical  with  Pericampylu»  incanus ;  but  as  Lonreiro's  chancter  is 
Tcry  confused,  the  two  sexes  belonging  evidently  to  different  plants,  the  name  most 
be  rejected. 

The  stem  of  PericawpyUs  incanu*  is  cylindrical  and  grooved ;  a  portion  of  perhi^ 
four  or  five  years'  growth  (or  more),  is  one-third  of  an  inch  in  diameter,  and  presents 
eighteen  wood-vcedgety  separated  by  very  narrow  medullary  rays;  there  are  evident 
traces  of  periodic  deposition  of  wood  in  the  wedges,  marked  by  the  nnmbo',  size,  and 
disposition  of  the  great  vessels.  The  pith  is  loosely  cellular  in  the  centre,  passing 
into  woody  tubes  near  the  wedges  of  wood,  and  becoming  very  dense  and  firm  in  the 
medullary  rays  and  bark.  Liber-bundiet  isolated,  applied  to  the  cambium  layer,  hut 
not  much  increased  after  the  first  year. 

1.  P.  incanus  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  40);  foliis 
fere  orbicularibus  acutis  vel  obtusis. — Cocculus  incanus,  Cblebroote  im 
Linn.  Tr,  xiii.  57.  Ciypea  coT)inbosa,  Blume,  Bijdr.  24.  Cissampelos 
Mauritians,  Wall.  Cat.  4980 !  {non  DC).  Menispermum  villosum, 
Roxb.  Fl.  Ind.  iii.  812  {non  Lam.). 

Hab.  In  dumetis  subtropicis  Sikkim !  Assam !  Khasia !  Silbet !  Cliit> 
tagong  I  Tenasserim !  Malaya  usque  ad  Malacca ! — (v.  v.) 

DisTRiB.  Java! 

Prutex  scandens,  ramulis  fulvo-tomentosis  demom  fere  glabris.  FoHa  !■**•"■"•, 
basi  leviter  cordata  vel  subtruncata,  subpeltata,  mucrone  subdeciduo  apiculata,  inter- 
dum retusa,  diametro  2-4-pollicaria,  petiolo  1-2-poIlicari  tomeutoao,  supra  glabra, 
subtus  albo-  vel  cinereo-tomentosa  vel  incana,  rarius  glabrescentia,  S-nervia.  Oyma 
bi-trichotomic,  folio  breviorcs,  pednncidis  1-2-polliearibua.  Braeiea  ad  ramifieationes 
subulatae.  Sepala  dorso  villosa.  Petala  trapeKoidea,  acuta  vel  obtusa,  mai^giniboB 
inflexis.  Drupa  hete  rubne.  Putamen  dorso  seriebus  8  tnberculomm  obtuaanmi 
notatum. 

TribuS  IV.   CiSSAMPEUDEJS. 

Stamina  in  columnam  centralem  cylindricam  coalita,  apioe  diseum 
planum  peltatum  rotundatum  margine  antheriferum  gerentem.  Ovaria 
solitaria,  stylo  3-5-partito  coronata.  Embryo  hippocrepiformis,  cylin- 
dricus,  in  axi  albuminis  parci,  cotyledonibus  oppositis. 

This  tribe  is  characterized  by  the  solitary  ovary,  crowned  by  the  style,  whicli  is 
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divided  to  the  base  into  three  or  five  divergent,  almost  acicular  teeth.  The  ovale  is 
inserted  oonsiderablj  below  the  middle  of  &e  ventral  sutore,  and  the  chalazal  end  is 
rounded,  while  the  npper  end  is  elongated  and  gradoally  narrowed  towards  the  apex. 
The  infloresceaoe  is  also  often  different  from  that  of  the  other  tribes,  but  it  is  pecn- 
iiar  in  eifCh  geuos,  and  in  duampelos  the  male  cymes  are  very  like  those  of  Peri- 
etnmpj^hu.    The  leaves  are  generally,  bat  not  always,  peltate. 

10.  STEPHANIA,  Lour. 

Clypea,  Blume ;  Stephania,  Clypea,  et  Ileocarpos,  Miert. 

Mas.  Sepala  6-10,  biserialia,  ovalia  vel  obovata.  Felala  3-5,  obo- 
vata,  carnosa.  F<em.  Sepala  3-5.  Felala  totidem,  carnosa.  Drupa 
solitaria ;  putamen  compressum,  hippocrepiforme,  dorso  tuberculatum, 
ad  latera  utriuque  excavatum  et  foramine  circulari  perforatum. — Fru- 
tices  9candente»,  foliis  plerumque  peitalU,  inflorescentia  axUlari  umbel- 
lata. 

Asa  Gray  has  pointed  oat  the  inconstancy  of  the  character  derived  from  the  num- 
ber of  parts  in  each  verticil  of  the  flower,  and  has  accordingly  reduced  Mr.  Miers' 
genns  Clypea,  which  is  not  marked  by  any  striking  characters  of  vegetation  or  in- 
florescence. As  they  now  stand,  the  genera  of  Cissampelidea  are  all  very  distinct  in 
inflorescence ;  but  in  several  species  the  floral  characters,  of  the  female  especially,  are 
still  imperfectly  known. 

In  Stephania  rotunda  a  piece  of  stem,  six  to  eight  years  old,  is  about  half  an  inch 
in  diameter,  of  a  spongy  consistence,  with  much  cellular  tissue.  Pith  of  large,  loose, 
elongated  utricles.  Medullary  rays  and  hark  the  same ;  all  full  of  starch-granules. 
Epidermit  smooth,  covered  with  longitudinal  rima*  of  tumid  cells,  with  projecting 
lips.  Wood-wedges  twelve,  cuneate,  with  broad  medullary  rays,  formed  of  punctate 
pleorenchyma,  and  large  vessels  whose  walls  are  covered  with  very  narrow,  oblique, 
transversely  elongated  discs,  each  with  a  mesial  dark  line.  Liber  a  very  narrow  ar- 
coate  line  of  pleurenchyma  opposite  each  wood- bundle,  and  sometimes  confluent  into 
a  narrow  zone  of  liber ;  it  does  not  increase  after  the  first  year.  Bark  tolerably 
brood,  ceUnlar,  with  scattered  masses  of  sclerogen  cells ;  circumference  of  many  layers 
of  radially  compressed  cells.    It  is  thus  almost  identical  in  structure  with  Tinotpora. 

In  S.  elegaiu  the  base  of  a  portion  of  stem  of  great  length,  but  not  many  years 
old,  and  one-fourth  of  an  inch  in  diameter,  is  moderately  woody,  seven-angled  ;  an- 
gles opposite  as  many  wedges  of  wood  of  ordinary  menispermous  tissue.  Pith  nar- 
row, of  loose  hexagonal  cellular  tissue.  Medullary  raya  very  large,  as  broad  as  the 
woad- wedges. 

Among  Dr.  Hooker's  Sikkim  Meniapermacea  there  is  a  specimen  in  young  fruit 
which  seems  to  constitute  an  undescribed  species  of  this  genus.  The  leaves  are 
broad  ovate,  acnminate,  cordate  at  base,  not  peltate,  thin,  pale  below,  palmately 
seven-nerved,  glabrous,  except  the  nerves,  which  are  slightly  adpressed-hairy  be- 
neath. They  are  6  inches  long,  4^  broad,  and  the  slender  petioles  are  3  inches  in 
length.  The  female  inflorescence  is  umbellate  on  a  long  peduncle,  with  subulate 
bracts.  The  young  fruits  are  snbsessile,  in  heads,  at  the  apex  of  thick  fleshy  rays, 
\  inch  long.  There  is  in  the  Hookerian  Herbarium  a  very  similar  specimen,  without 
flower  or  fruit,  from  Garhwal,  coUected  by  M^jor  Madden,  in  which  the  leaves  are 
pubescent  underneath. 

1.  S.  elegana  (H.f.  et  T.) ;  foliis  elongato-deltoideis  acuminatis  basi 
tnincatis  vel  cordatis  tenuiter  coriaceis  glaberrimis,  umbellis  longe  pe- 
dunculatis,  umbellulis  laxifloris. 

Hab.  Khasia  !  Assam  1  Sikkim  !  Kumaon,  Str,  et  Wint.  !  a  planitie 
ad  alt.  6-7000  ped.! — (Fl.  per  totum  rest.)  (i?.  t?.) 


196  FLOHA  IN  Die  A.  [Menifpermaeede. 

FnUex  aandens,  canle  gracili  angulato  striato  gUbro.  Folia  interdmii  apiee  ob- 
tiiaa,  sabtns  jmJU^  2^-4  poll,  longa,  l-2i  lata,  petiolo  gracili  dimidio  breriore. 
Fedunculi  gradUiini,  plemmque  petiolis  longiores,  fimctiferi  aspe  folia  aaperantes. 
Umietla  mnltindiatce,  interdum  ois  divisse.  Fioret  porparei  vel  ▼irides»  graveo- 
leotes.  Sepala  late  ovata,  acuminata.  FeUUa  obovata,  intmknm  emargioata.  Dntpm 
tranalDoentes,  sabgloboae,  rnbrae. 

This  pretty  little  species,  which  is  Fery  oomxnon  in  the  Eastern  Himalaya  among 
the  lower  h^,  appears  nndescribed,  unless  it  be  the  S,  louga  of  Lourdn),  with 
which,  howerer,  we  cannot  venture  to  unite  it,  as  the  description  does  not  satis- 
factorily accord.  No  specimen  of  that  plant  exists  in  the  British  Museum.  It  may 
readily  be  known  finom  the  next  by  the  flowers  being  supported  on  pediods,  and  not 
collected  into  heads. 

2.  S.  herumdifolia  (Walpers,  Bep.  i.  96) ;  foliis  ovatis  yel  sub- 
deltoideis  acatis  Tel  obtusis  interdum  acuminatis,  umbellulis  capitatis. 
a;  foliis  subtus  glabris  vel  secus  nervos  teuuiter  puberulis,  pedun- 
culis  glabris. — Cissampelos  hemandifolia,  WlUd,;  DC.  Syst.  i.  533, 
Frod.  i.  100;  JFaU,  Cat,  4977  D!  Clypea  hemandifolia,  IT.  et  J. 
Frod.  i.  14 ;  WigU,  Ic.  t,  939,  Spic.  Neilg.  t.  7. 

^ ;  foliorum  pagina  inferiore  pedunculisqne  pubescentibus. — Cis- 
sampelos discolor,  DC.  Syst.  i.  534,  Prod.  i.  101 ;  Blume,  Bijdr.  26.  C. 
hexandra,  Roxh.  Fl,  Ind.  iii.  842.  G.  hemandifolia,  RojA.  Fl.  Ind,  iii. 
842 ;  fFall.  Cat.  4977  E!  F!  G!  H!  K!  {excL  cat.  lU.).  Stcphania 
discolor,  Hassk.  Fl.  Jav.  Bar.  p.  168. 

Hab.  Var.  a.  In  dumetis  humidis  prsesertim  montanis  Zeylaiuse ! 
Camaticse  australis!  Malabar  I  Concanl  a  planitie  ad  alt.  7000  ped. 
Var.  fi.  In  Malaya !  Ava !  Ohittagong !  Khasia !  Bengalia  !  et  in  Hima- 
laya subtropica  orientali  et  media  ab  Assam !  ad  Nipaliam ! — (Fl.  per 
totum  annum.)  (v.  v.) 

DiSTBiB.  Abyssinia,  Java,  ins.  Philipp.,  Timor,  Australia  tropica. 

Prutex  scandens,  ramulis  striatis  glabris.  Folia  basi  tnmcata  vel  leviter  cordata, 
tenaiter  coriacea,  sabtos  pallida  vel  glancesceutia,  glabra  vel  tenuiter  pubescentia, 
3-6  poll,  longa  et  acqailata  vel  i  angustiora,  petiolo  li-4-pollicari.  FedmnruH 
axillarcs,  abbreviati  vel  petiolos  superantes,  apice  umbellati;  umbeUie  radii  longitn- 
dine  varii,  bracteis  subulatis  stipati,  capUula  8-12-  vel  pluriflora  gerentes,  interdum 
prokferi.     Sepala  obovata,  obtusa.     Peiala  dimidio  minora,  S-4. 

The  amount  of  variation  to  which  this  species  is  subject  is  so  great,  that  we  have 
little  doubt  that  all  the  synonyms  quoted  above  are  correctly  referred  to  it.    Indeed, 
we  can  assign  no  characters  for  the  separation  of  Cissampelo*  Fortteri,  DC.  {Stepha- 
ma  Forsteriy  Asa  Gray,  Plants  Wilkes*  Exp.),  to  which  Clypea  venosa^  Bl.  Bijdr.,  and 
C  glauceteenSy  Dene.  PL  Tim.,  ought,  in  all  probability,  to  be  reduced.   Tlie  Malabar 
and  Nilghiri  plant  is  usually  more  glabrous  than  the  eastern  and  Himalayan  form,  bat 
the  latter  occasionally  occurs  with  the  leaves  quite  glabrous  below.    So  far  as  we  have 
observed,  however,  the  peduncles  of  the  eastern  plant  are  always  pubescent,  and  those 
of  the  western  plant  always  glabrous ;  but  more  extended  observation  will  perliaps 
break  down  even  that  difference.     Stephania  Abyssiniea  of  Richard,  Yi.  Abyss,  t.  4 
(which  is  iteoearpus  Schimperi,  Miers,  or  Menispermum  ScAimperi,  Hochstctter),  ia 
evidently  the  same  as  the  glabrous  Nilghiri  form.    Both  varieties  occur  in  Java,  and 
the  glabrous  form  extends  to  Timor  and  the  Philippines,  while  the  pubescent  slate 
occurs  in  tropical  Australia.     Wight  and  Arnott  quote  under  this  species  Coeculus 
Roxburghianus,  Wall.  Cat.  4972  A ;  but  in  the  Linneaa  Society's  ooUeetiou  that  and 
all  the  other  letters  belong  to  Stephania  rotunda.  Lour.,  except  a  specimen  (rom  the 
Calcutta  garden,  distributed  at  a  later  period  than  the  rest,  and  included  in  one  of 
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wSfcSi^oW^w  ^'  ^^  ^-^^^  ^"^^  inadvertently  orer- 

•^  previous  employment  of  that  letter  in  the  body  of  the  work. 

r^'r^t^^^^^  ^""^-^  ^^'  ^°*^^-  ^^i°-  747) ;  foliis  late  ovatis  vel 
bri^  \a^     I'  /™^«riter  sinuato-lobatis  vel  repandis  tenuibus  gla- 

f^Uer  etu^m  Herb.  Hamilton).     Clypea  Wightii,  Am.l  in  Wi^ht,  III. 

r     - 

SilB 

Peim    iir^iv'ij''T7^"f  *"  iiiuutiuus  xLoasia !  et  ounet,  fVaUJ;  in 

l^'wLA^f    "^^  peninsulaB  australioris  ad  Courta- 

lam^  fright  !—{^\,  Apr..  Jun.)  (c.  t?.) 

1>ISTRIB.  Siam !  Cochin  China ! 

tawSTs  rim««^!lr-*   f^^  *''?^'°,'i'  ""fi^*'  sabglobosa.     Gi«/«  vetustiores 

«SSi  VX  obtZ^^^^  ?'  ^rV'^  "''*'*°*'' '  j^'^^^"*  gUbemmi,  atrofnaci, 
^»QaflA^  pi  T/v  **^**'  Jnterfum  acuminata,  subtus  pallida,  3-7  poU.  Jong^ 
tSiLri^^'t  '?v*  "^"^^  ^*^*  (pitBsertim  in  foKis  miyoribus)  longe  sui^ 
^dl^aS^^  ^-pollicare.,  graciles,  basi  subarticulati.  Tedunculi  lo/gitudi^e 
ad  Mfl^ft.^  ^1*?^°'  «qaante8,  axiUares  et  gracillimi,  vel  secus  caules  c^iores 
tene  i««?  "?  delapsoram  golitarii  ant  in  ramulo  abbreviato  aphyllo  racemosi,  et 
ba«i  l.^!J!L^'^'  feminci  etepe  carnosuli.  Vmhella  radii  abbreviati  vel  elongati, 
l^llf^  J''^'^**''  "^'P*^*'  *^°«^-  ^^^  mqugculi,  diametro  interdum  fere 
mX^  A  ^'  ??^  plerumque  minores,  flavidi  vel  crocei,  carnosuli.  Sepdia  in  flore 
^Ti  K  1  *  "*^*"'  anguste  cuneata,  obtusa,  doreo  farfuraoea  vel  puberda.  P<f. 
««^«  d-S,  late  cuneata,  sepalis  \  breviora.     Brupa  glabne. 

Innt^'^VI?  *  specimen  in  the  British  Museum,  though  very  imperfect,  etidently  be- 
wngs  to  the  niecies  now  described.     We  refrain  from  quoting  De  CandoUe's  C.  W- 
^^>»ta««#,  because  he  describes  the  peduncles  as  "  adpresse  velutini,"  and  the  leaves 
M  ^te  entire ;  his  description  is  also  otherwise  unintelUgible.     C,  Wightii,  Arn.,  is 
STTi,^^^*^  the  male  flowers  in  a  simple  capitnlum,  but  the  specimen  before  us 
iA^^r^J^^  ^"**^  ^^  ^  «»^ly  ^'^^^  S' rotunda  that  we  cannot  doubt  the 
wentity  of  the  two ;  probably,  therefore,  the  male  umbeb  are  very  young,  in  which 
state  those  of  S  rotunda  appear  to  form  a  simple  head.    Roxburgh  describes  the 
fenwde  flower  wiUi  one  sepal,  and  two  petals  longer  than  the  aep^,  and  of  a  deep 
orange-y^ow  colour.    This  is  evidently  the  structure  of  the  genus  Oyclea,  but 
ix>arciro  describes  the  perianth  of  the  female  flower  as  consisting  of  six  leaves.    We 
do  not  po88^  the  means  of  determining  this  point.    Possibly  Roxburgh  may  have 
ttad  sent  to  him  specimens  of  OycleapopulifoJia,  as  his  description  of  the  female  in- 
florescence does  not  agree  with  our  specimens,  in  which  it  is  the  same  as  in  the  male 
^<^^^i^  to  Roxburgh  the  tuberous  roots  of  this  species  are  very  acrid,  and  are 
used  in  medicine.     Loureiro  says  they  are  very  bitter,  and  have  similar  qualities 
to  those  of  Arisiolochia  rotunda. 

11.  CISSAMPBI.OS,  Linn. 

Mas.  Sepala  4.  Petala  4,  in  coroUam  cupuliformem  margine  fere 
indiviaam  coalita.  F(£M.  Sepala  2  in  squamam  carnosulam  seepius 
binervem  emarginatam  vel  indivisam  bractea  antica  sufPultam  coalita. 
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Drupa  subgloboss.  Putamtn  oompressum,  dono  tuberculatum,  lateri- 
bus  utrinque  excavatum. — Frutioes  »candenies  vel  iuberecH^  infloresoen- 
tia  mascula  cymosa,  fceminea  racemota  fioribm  ad  axillaa  bradeartm 
rotundarum  faMcukUu. 

The  female  flowers  of  this  plant  haye  usually  been  described  very  diiferentlj,  as 
possessing  a  laical  calyx  of  one  sepal,  with  one  petal  in  its  axil,  and  no  one  seems 
to  have  MlTerted  to  the  anomalous  nature  of  sn^  an  arrangemeot.  The  composi- 
tion of  the  to-called  petal  is  generally  indicated  by  the  existence  of  two  nerves.  It 
is  often  emarginate,  and  we  have  several  times  seen  it  bipartite  to  the  very  base. 
The  female  flower  is  thns  evidently  analogous  in  stmctore  to  that  of  Ogdea,  With 
regard  to  the  lateral  position  usually  ascribed  to  the  bract  and  sepal,  they  are  eer- 
tainly  opposite  the  ovary,  and  are,  therefore,  more  probably  anterior. 

The  only  Indian  CUsampelot  is  very  widely  difinsed  throughout  the  tropics. 
Except  one  West  African  plant,  the  remainder  of  the  genus  is  American.  Seven) 
species  are  erect  or  suberect,  and  qnite  distinct ;  but  many  of  the  acandcnt  ones 
have  very  slender  claims  to  be  considered  species,  and  wiU  probably  be  lednced  on  a 
careful  revision  of  the  genus. 

Ciuampeloi  acuminata,  DC,  is  not  determinable  with  certainty  without  an  au- 
thentic specimen.  From  the  description,  it  is  evidently  no  Cistampelot.  It  may  be 
Liimaeia  triandra  or  etupidaia,  but  the  very  short  petioles  (two  to  three  lines  long) 
seem  rather  to  point  to  Coceu/us  lanrifoliua. 

Our  Indian  Gstanipeios  has  rather  soft  and  spongy  wood  ;  a  section  of  a  stem  one- 
fourth  of  an  inch  in  diameter,  and  several  years  old,  presents  twelve  to  fifteen  large 
irregularly  formed  wood-wedges,  separated  by  narrow  medullary  raye ;  these  wedges 
reach  about  the  same  distance  from  the  bark,  but  do  not  all  advance  inwards  to  Uie 
pith.  Bark  a  dense  compact  mass  of  homogeneous  tissue,  applied  close  to  the  liber, 
and  transversed  by  longitudinal  canals  full  of  a  red  secretion.  lAber-bundles  isolated, 
opposite  each  wedge  of  wood,  and  in  contact  with  the  cambium  layer,  separated  from 
one  another  by  broad  wedge-shaped  terminations  of  the  medullary  rays.  Pith  spongr 
in  the  centre,  and  traversed  with  canals  like  the  bark,  becoming  denser  towards  the 
wood,  and  very  dense  and  opaque  in  the  medullary  rays.  We  have  no  large  speci- 
mens of  this  species  to  compare  with  Decaisne's  description  and  figure  of  C.  Pareira, 
but  the  structure  of  the  stem  differs  in  no  respect  from  that  of  the  first  wood-xone  of 
that  plant. 

1.  C.  Pareira  (Linn.  Spec.  PL  1473)  ;  scandens,  foliis  reniformi- 
bus  vel  rotundatis  vel  late  cordatis  plus  nlinus  pubescentibus,  cymis 
masculis  longe  pedunculatb  multifloris  pilosis,  racemis  fcemincis  brac- 
teas  rotundatas  amplas  gerentibus,  drupis  subglobosis  hirsutis. — Lam. 
III.  L  830  ;  DC,  Syst.  i.  533,  Prod.  i.  100 ;  Maqfadyen,  Ft.  Jamak.  i. 
16  ;  Blanco,  Fl.  Filip.  815.  C.  Caapeba,  Linn.  8p.  1473  ;  DC.  Sysi. 
i.  536,  Prod.  i.  101  ;  Roxb.  Fl.  Ind.  iii.  842 ;  Rich.  Cub.  58.  C.  Coc- 
culus,  Poir.  Diet.  v.  9  {excl.  syn.  paucis).  C.  convolvulacea,  WlUd.; 
DC.  Syst.  I  536,  Prod.  i.  101 ;  JTall.  Cat.  4979  ;  JF,  et  A.  Prod.  i.  14; 
Roxb.  Fl.  Ind.  iii.  842 ;  Hassk.  PL  Jav.  Bar.  107.  C.  Mauritiaua, 
Tkouars,  Joum.  Bot.  1809.  ii.  t.  3-4 ;  DC.  SyaL  i.  535,  Prod.  i.  100, 
(non  JFall.  Cat.).  C.  pareiroides,  DC.  Fas.  Mdd.  C.  orbiculata, 
DC.  Syat.  i.  537,  Prod.  i.  101.  C.  hirsuta,  DC.  Syat.  i.  535,  Prod.  i. 
101.-  C.  tomentosa,  DC.  Syst.  i.  535,  Prod.  i.  101.  C.  microcarpa, 
DC.  Syat.  i.  534,  Prod.  i.  101 ;  Mac/.  Fl.  Jam.  i.  17.  C.  hemandifolia, 
ITaU.  Cat.  4977  A  /  B partim  !  C!  I!  C.  obtecta,  WaU.  Cat.  4981 ! 
C.  gracilis,  St.  Hil.  Fl.  Bras.  Mer.  i.  54.     C.  mucronata,  A.  Rick.  FL 


OisBOK^feha.]  flora  indica.  199 

Seneff,  i.  11.  C.  acuminata,  Benih.I  PL  Hartwg.  C.  nephrophylla, 
Bqjer,  Ann.  Sc.  Nat,  «?r.  2.  xx.  55.  C.  comata,  Miers  !  in  Hook.  Niger 
FL  215.  C.  Vogelii,  Miers,  I.  c.  214  {quoad  plant,  masc.f).  C.  dis- 
color, A.  Gray,  Bot.  JFUkes  Exped.  i.  38  [non  DC).  Menispennum 
orbicdatum,  Linn.  Sp.  1468.  Cocculua  orbiculatus,  DC.  Sy^t.  i.  523, 
Prod.  i.  98.  C.  villosus,  JFaU.  Cat.  4957  G partim  /  (spec.  maw.).  C. 
membranaceus,  JFaU.  Cat.  4967 ! 
Quoad  foliorum  formam  variat — 

a.  foliis  peltatis  rotundato-deltoideis  basi  truncatis. 

p.  foliis  plus  minus  peltatis  rotundatis  vel  late  ovatis  basi  cor- 
datis. 

y.  foliis  baud  peltatis  rotundatis  vel  late  ovatis  basi  cordatis. 
t.  foliis  baud  out  vix  peltatis  reniformibus  obtusissimis  ssepe  emar- 
ginatis. 

Quoad  indumentum  variat — 

a.  foliis  firmis  conspicue  nervosis  laxe  hirsutis  vel  tomentosis. 

b.  foliis  tenuibus  supra  puberulis  subtus  adpresse  sericeis. 

c.  foliis  supra  glabriusculis  subtus  pubescentibus. 

d.  foliis  etiam  junioribus  utrinque  glabriusculis. 

Hab.  Per  totam  Indiae  planitiem  et  in  montibus  utriusque  penin- 
suIbb  et  Himalaya  inferioris  usque  ad  Jelam  flumen  vulgatissima,  ex- 
ceptis  provinciis  aridissimis  Afghanistan,  Beluchistan,  Sindh,  Marwar, 
Panjab. — (Fl.  per  totum  annum.)  {v.  v.) 

DisTEiB.  In  zona  tropica  hi  temperata  calidiore  utriusque  orbis. 

Fruiex  alte  scandcns,  ramulis  striatulis  tomentosis  vel  pabescentibns,  rarius  sub- 
glabria.  Folia  forma  et  magnitudine  valde  varia,  pleromqne  obtusa  cum  macrone, 
rarius  acuta,  rariasime  acuminata,  basi  tnincata  vel  cordata,  sinu  aperto  vel  pro- 
(undo,  diametro  1-4-pollicaria.  Petioli  folia  plerumque  vix  seqnantes,  interdum  dnpio 
snperantes.  Cyma  mascula  axillares  vel  paullo  extra-axillares,  interdum  in  ramulo 
axlllari  coiymbosa;,  \-\k  PoU.  longse,  plerumque  2-3  superpositsB  in  eadem  axilla, 
decompositts,  mnltiflorse,  bracteolis  minutis  subolatis  rarissime  una  alterave  sub- 
foliosa.  Pedunculi  graciles,  pubescentes  vel  tomentosi,  vel  pilis  patentibus  hirsnti, 
plerumque  petiole  dimidio  breviorcs,  interdum  emu  superantes.  Loco  cjrmee  infe- 
lioris  yel  omnium,  iu  plantis  luxuriantibus,  ramns  micropbyllus  elongatoa,  cymas  par- 
▼ulas  in  axillis  gerens,  baud  raro  evolvitur.  Bacemi  foaninei  solitarii  vel  bini,  axil- 
lares, florigeri  folia  vix  eequantes,  fructiferi  plerumque  elongati.  Bractea  subsessiles, 
dense  vel  laxe  imbricat«e,  rotundatse  vel  reniformes,  brevitcr  vel  longe  mucronatee, 
dnereo-incance,  plerumque  ciliato-villosse,  interdum  glabrae,  in  speciminibus  luxuri- 
antibus petiolatae,  yd  in  folia  parva  evoluta;,  in  fructu  persistentes,  vel  rarius  post 
florescentiam  dedduee,  in  fructu  immutatie  vel  submembranacese.  Pedicelli  florum 
fcEmineorum  brevissimi,  pubescentes  vel  laxe  villosse.  Ovaria  tomentosa,  raiius  gla- 
briuscula.  Drupa  compressse,  subrotundats,  coccinese,  drca  2  lineas  latie,  birsuts 
▼el  demnm  snbglabrse. 

The  long  list  of  synonyms  which  we  have  given  above  will  show  the  view  we  take 
of  this  species.  Wight  and  Amott  having  reduced  all  the  Indian  forms  to  dtsam- 
peloM  convolvulaeea,  it  became  necessary  to  find  some  character,  if  possible,  to  dis- 
tinguish that  species  from  its  American  and  African  congencn.  The  two  charac- 
ters indicated  by  Wight  and  Amott,  namdy,  the  length  of  the  staminal  column 
and  the  shape  of  the  male  sepals,  proved  very  unsatisfactory,  and  an  examina- 
tion of  the  floral  oi^^ns,  male  and  female,  has  indicated  a  degree  of  variability  for 
which  we  were  not  prepared.     The  size  of  the  flowers,  both  male  and  female,  the 
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shape  of  the  male  aepab  and  of  the  cap  of  the  corolla,  the  shape  of  the  hract  ia  the 
female  infloresoence,  and  the  nomber,  aixe,  and  degree  of  haiiinesa  of  the  flowers, 
are  all  extremely  variable.  The  shape  of  the  sepal  of  the  female  flower,  we  thought, 
might  afford  characters  of  importance,  bat  it  may  be  seen  to  vary  to  a  greet  extent 
even  in  the  difierent  flowers  m  the  oxil  of  the  same  bract,  not  only  in  size,  bat  in 
shape,  being  sometimes  spatholate  obovate,  sometimes  broader  than  long,  and  quite 
entire,  at  ot|ier  times  emarginate,  or  even  bipartite  to  the  base ;  it  is  either  Teiy 
fleshy  or  almost  membranous,  nerveless,  or  one-  two-  or  three-nerved,  with  or  with- 
out red  oblong  dots  (intercellular  spaces  full  of  a  coloured  juice),  hairy,  or  almost 
glabrous ;  the  bract  is  equally  variable  in  absolute  and  relative  size. 

An  examination  of  many  hundred  flowers  having  shown  that  no  reliance  can  be 
placed  on  characters  derived  from  them,  and  the  &ape  of  the  leaves  being  mani- 
festly of  no  value  as  a  character,  we  have  been  compelled  to  condnde  that  the 
American  and  Indian  plants  are  not  distinct.  Poiret  had  already  anticipated  na 
in  this  condosion;  and  though  some  of  the  synonyms  which  he  quotes  are  un- 
doubtedly erroneous,  it  is  evident  that  the  Indian  plant  which  he  declared  so  posi- 
tively to  be  the  same  with  the  Pareira  and  Caapeba  of  America,  was  the  C.  eo»- 
volvulacea  of  Willd.  and  Wight  and  Amott,  and  that  his  mistake  lay,  not  in  this 
condosion  as  to  the  specimens  before  him,  but  in  supposing  that  these  produced  the 
CoGculus  berries  of  commerce. 

We  have  carefully  compared  a  very  extensive  series  of  specimens  of  this  species 
from  India,  Africa,  and  America,  and  can  with  confidence  dedare  that  many  Ameri- 
can and  African  specimens  are  identical  with  others  frx)m  India.  There  are,  no 
doubt,  one  or  two  forms  from  America  for  which  we  have  not  been  able  to  find  exact 
representatives  among  our  Indian  specimens;  but  their  differences  are  so  trifling  as 
to  be  quite  within  the  limits  of  variation  in  this  very  variable  Order. 

It  will  be  seen  that  we  have  not  quoted  many  synonyms  of  American  anthors. 
We  believe  the  number  might  have  been  very  mpch  extended,  but  the  want  of  au- 
thentic spedmens  has  prevented  us  from  enlarging  the  Ust.  The  characters  dwelt 
upon  for  the  discrimination  of  the  numerous  spedes  described  are  notorioody  variable 
in  all  the  species  of  this  genus,  and  we  think  it  very  doubtful  if  more  than  one  scan- 
dent  spedes  exists  in  America  at  all  liable  to  be  confounded  with  C.  Pareira. 

Oissampelos  Voyeliiy  Miers,  from  tropical  West  Africa,  is  perhaps  distinct,  the 
shape  of  the  drupe  bdng  much  more  dougated.  The  male  specimen,  which  Mr. 
Miers  considered  to  bdong  to  that  species,  we  have  above  referred  to  C.  Pareira. 
C.  Vogelii  is  also  an  American  plant ;  at  least  spedmens  of  C.fasciculaia^  Bentham, 
which  is  perhaps  the  same  as  C.  denudata^  Miers,  and  is  only  a  tomentoee  state  of 
C.  andromorpAa,  DC,  are  undistinguishable  from  it. 

Coccului  membranaceuSt  Wallich,  is  a  curious  diseased  state  of  C.  Pareira,  in 
which  the  branches  are  covered  with  multitudes  of  little  pale-coloured  leaves.  It  is 
not  uncommon  in  shady  jungles  in  the  damper  parts  of  the  Himalaya. 


12.  CYCUBA,  Amott. 

Cydea  et  Bhaptomeris,  Miers. 

Mas.  Sepala  4-8  in  calycem  campanulatum  vel  inflato-subglobosum 
coalita.  Fetala  totidem,  plus  minus  coalita.  Anthera  horizontales, 
sepalis  numero  eequales,  uuiloculares,  transyerse  dehisoentes.  F(EM. 
Sepala  2,  lateralia,  bractea  antica  suffulta.  Ovarium  solitariom,  anil- 
cum.  Stigma  in  segmenta  8-5  subulata  radiatim  divergentia  fissum. 
Drupm  subglobosae.  Futamen  hippocrepiforme,  dorso  yarie  tubercula- 
tum, lateraliter  convexum,  baud  excavatum,  sed  intus  loculos  2  vacuos 
iis  Limaci6B  similes  continens. — Frutices  scandenles,  infloresoentia  pani" 
culaia  axillari. 
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This  geons,  which  was  origiually  proposed  and  characterized  by  Amott,  in  Wight's 
'  niostrations,'  has  been  adopted  by  Mr.  Miers,  and  appears  very  natural.  It  is  at 
once  distinguished  from  Stephania  by  the  paniculate  inflorescence.  The  characters 
of  the  female  flowers  are  not  yet  perfectly  ascertained,  as  we  have  only  been  able  to 
examine  those  of  C.  Burmanni  and  C.  populifolia  in  a  very  advanced  state,  in  which 
they  appear  to  ns  to  present  the  characters  given  above.  The  putamen  differs  from 
that  of  Cusampelos  and  Stephania  precisely  as  do  those  of  lAmacia  and  Cocculua 
from  one  another.  "ELhaptomeris  appears  to  difier  chiefly  in  the  number  of  parts,  and 
is  therefore  not  tenable  as  a  genus.  The  degree  of  combination  of  the  petals  varies 
so  much  even  in  the  same  species,  that  we  cannot  venture  to  employ  it  as  a  generic 
character. 

In  Oyclea  popuUfolia  a  portion  of  stem,  of  five  or  six  years'  growth,  and  half  an 
inch  in  diameter,  is  soft,  with  a  spongy  bark,  rather  small  pith,  and  sixteen  rather 
narrow  wood-wedges.  Pith  of  elongated  delicate  cells,  superimposed  by  their  square 
apices,  and  full  of  starch.  Medullary  rays  of  mural  cells.  Wood-wedyes  (on  a 
transverse  section)  lincar-clavate,  of  much  dotted  pleurcnchyma,  and  large  vessels 
with  transverse  bars  and  gashes.  lAber-bundlea  free  from  the  wood,  ratiier  small, 
and  apparently  not  increasing  after  the  first  year.  Bark  of  soft  hexagonal  cellular 
tissue,  surrounded  by  several  dense  layers  of  radially  compressed  cells.  The  wood  of 
the  other  species  is  very  similar. 

1.  C*  Burmanni  (Miers,  in  Taylor's  Annals,  i.e.,  non  Arnott); 
foliis  peltatis  elongato-deltoideis  acuminatis  basi  cordatis  sagittato- 
lobntis,  lobis  rotundatis,  margine  subrepandis,  calyce  inflate  subglo- 
boso  6-8-lobo,  corolla  dimidio  minore  nrceolata  vix  lobata. — Cocculus 
Burmanni,  DC.  Syst.  i.  517,  Prod.  i.  96.  Clypea  Burmanni,  fT.  et  A. 
Trod,  ex  parte. — Burm.  Zeyl.  t.  101. 

Hab.  InZeylania,  Walker  I  (prope  Peradenia,  alt.  2600  ped.,  Gard- 
ner f)  Concan,  Gibson!  Stocks! — {v.  «.) 

Fruiex  scandens.  Cavles  sulcati,  pilosinsculi  vel  glabrescentes. .  Folia  tenuiter 
coriacea,  iis  C.  peltata  longiora  et  angustiora,  supra  nitida,  subtus  dense  pubescentia 
Tel  rarins  subglabra,  2-4  poll,  longa,  basi  |-2  poll,  lata,  petiolo  ^-1  i-pollicari. 
Fanicula  folia  tequantes  vel  longe  superantes,  laxe  ramos«c,  multiflortc,  pubescentes. 
Flore*  masculi  iis  C.  peltatee  duplo  majores,  subglobosi,  hispiduli. 

This  species  is  readily  distinguished  from  the  next  by  the  shape  and  size  of  the 
male  flowers,  bnt  much  confusion  exists  in  the  synonymy  of  tiic  two.  AYight  and 
Amott  distributed  specimens  of  both,  but  their  description  (of  the  flower  at  least) 
seems  to  have  been  taken  entirely  from  the  next.  Burmann's  plate,  however,  corre- 
sponds in  foliage  with  the  present  species,  and  though  the  flowers  are  represented 
much  smaller,  they  are  described  as  6-fid.  We  have  therefore  followed  Mr.  Miers 
in  referring  Burmann's  figure  to  the  plant  described  above.  A  fragment  of  C.  Bur- 
manni exists  in  the  Wallichian  Herbarium  at  the  Linnean  Society,  under  No.  4982, 
collected  by  Heyne,  and  communicated  by  Wight,  whose  own  specimens  belong  to  • 
the  next  species,  under  which,  therefore,  we  have  quoted  Wallich's  synonym.  As 
the  characters  derived  from  the  shape  of  the  leaves  cannot  be  considered  certain 
till  confirmed  by  careful  study  of  the  living  plant,  we  do  not  describe  in  detail  the 
female  plant,  though  we  have  a  specimen  before  us  from  Ceylon  which  agrees  in 
foliage  with  the  male,  and  is  therefore  probably  referable  here.  Judging  firom  this 
specimen,  the  female  inflorescence  does  not  differ  from  that  of  C.  peltata. 

2.  C«  peltata  (H.f.  et  T.) ;  foliis  peltatis  deltoideis  basi  subcor- 
datis,  petaiis  calyce  campanalato  4-lobo  dimidio  brevioribus  in  cyathum 
irregulariter  4-lobum  coalitis. — Menispermum  peltatum,  Lam.  Coc- 
culus peltatus,  DC.  Syst.  i.  516,  Prod.  i.  96.  Cissampelos  discolor, 
Wall.  Cat.  4982  1  (ex  parte),  non  DC.  nee  Blume.     C.  barbata.  Wall. 

2  D 
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CaL  4978  I  Clypea  Bunnanni,  W.et  A.  Prod.  i.  14  (ex  parte),  Hon  DC. 
Cyclea  Bunnanni,  Arnoll  in  TTight  III.  i.  22. — Rheed.  Mai,  vii.  t.  49. 

Hab.  In  Zeylania,  Walker!  etc.;  Malabaria  et  Carnatica  australiori, 
Wight!  Concan,  Law!  Assam,  Jenkins!  Khasia  1  Chittagong !  Ava  el 
Pegu,  Wall.!  Malacca,  Griff'.!  Singapur,  Wall.! — (v. v.) 

DiSTRiB.  Java,  Spanoghe!  (in  Herb.  Hook.) 

Prutex  scandeus.  Caules  sulcati,  pilis  laxis  stramineiB  sabreflexis  Bparais  hispidnli, 
rarius  glabresceutes.  Folia  late  deltoidea,  margiae  subrcpanda,  acuta  vel  obtusios< 
cola,  mucronata,  teiiuiter  coriacea,  3-6  poll,  longa,  2-4  lata,  petiolo  1-24-pollicari, 
supra  glabra  vel  pilis  paacissimia  sparsis  tecta,  et  margine  ciliata,  sabtus  pubcsoentia, 
teauiter  tomentosa  vel  rarius  glabra.  Panicula  pauUo  supra-axillarca,  folia  seqasntei 
vel  saperantes,  pubemlse ;  masc.  pleramque  longiorcs,  graciles,  iuterdam  pedales,  ra- 
mulis  elongatis  vel  subcontractis  niiiltifloris ;  foem.  strictiores,  folia  vix  cqoantea, 
3-6-pollicare8,  ramis  rigidis  l-2-pollicaribus.  Braciea  oblongsc  vel  subulatae.  ^ores 
masculi  bispiduli  vel  glabrescentes.  Brupa  reniformes,  lateraliter  compreasse,  pilose. 

We  are  not  quite  satisfied  that  all  the  synonyms  above  referred  to  belong  to  one 
species,  because  our  specimens  from  the  Madras  peninsula  bear  only  female  flovers, 
while  those  from  the  eastward  are  all  male.  We  have  not,  however,  been  able  to 
find  any  characters  upon  which  to  found  a  diagnosis  between  the  two.  We  know 
from  our  own  Khasia  specimens  that  the  degree  of  branching  of  the  male  panicle 
varies  very  much,  as  well  as  the  amount  of  hairiness  of  the  stem,  and  the  pabeaoence 
of  the  under-Burfaces  of  the  leaves.  The  degree  of  division  of  the  lobes  of  the  corolla 
is  also  a  very  variable  character. 

We  possess  panicles  of  fruit  of  another  species  of  Cyclea^  collected  in  the  Khasia 
hills,  without  leaves,  and  preserved  in  spirits.  These  drupes  are  quite  glabrous,  ar- 
ranged in  panicles  3-4  inches  long,  of  which  the  branches  are  very  short.  Iliey 
resemble  very  closely  the  female  panicles  of  Mr.  Miers'  Cyclea  deltoidea  from  Hong- 
kong. 

3.  C«  popniifolia  (H.f.  et  T.) ;  foliis  cordatis  acuminatis  hand 
peltatis. — Menispermea,  Griff.  I  tin.  Notes,  pp,  114,  165. 

Hab.  In  dumetis  subtropicis  Sikkim  !  Bhotan,  Griffith!  'Kkd&\^\ — 

(p.  V.) 

Frutex  alte  scandens,  cortioe  ramorum  lactea,  ramulorum  cinereo-pubesceote. 
FoHa  late  cordata,  7'-9-nervia,  subtus  crebre  reticulata,  coriacea,  iirma,  snpra  glabra, 
subtus  pilis  rigidiusculis  pubescentia,  4-6  poll,  longa,  3-6  lata,  petiolo  2--4-poUicari 
pubescente  cylindrico,  has!  et  apice  incrassato.  Panicula  axiUares,  tomentosse,  ex 
eadem  axilla  plures,  fcemincse  pleramque  e  caulibus  crassioribus ;  maae,  in  specimi- 
nibus  vix  evolutte,  decompositce,  multiflone,  calyce  campanulato  4-lobo,  anthecm  pel- 
tata  disciform!  4-loculari ;  fam.  2-6-pollicare8,  ramoste ;  floret  in  spec,  fere  omnibus 
delapsi,  sepalis  2,  lateralibns,  camosulis,  glabris,  subcucuUatis.    Brupa  glabrae. 

TribuS  III.    PACHYGONEiK,  MiCTS, 

Ovaria  3  vel  plura.  Drupa  o vales  vel  hippocrepiformes,  styli  cica- 
trice fere  basilar!.  Futamen  baud  tuberculatum.  Semen  ancinatum, 
exalbuminosum.  Embryo  semini  conformis,  eotyledonibus  semicylindri- 
cis  carnosis  amygdalinis. 

13.  PACHYGONE9  Miers. 

Sepala  6,  biserialia,  exteriora  minora.  Petala  6,  auriculata,  sepalis  \ 
breviora,  stamina  ampleetentia.    Mas.  Stamina  6  \fil41menta  cyliudrica. 
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apice  incurva  ;  anlhera  subglobosse,  didymae,  biloculares.  Ovaria  ru- 
dimentaria  3,  minutissima.  F(em.  Stamina  6,  anantbera,  breviter  cla- 
yata.  Ovaria  3.  Styli  crassi,  horizontales.  Drupa  reniformes,  late- 
ribos  leviter  excavatse.  Semen  bippocrepiforme,  radicula  brevissima, 
stylo  subbasilari  approximata,  cotyledonibus  semicylindiicis  Tel  sub- 
davatis  fere  cornels. — Frutices  scandenies,  floribus  axiUaribus  racemom, 

A  piece  of  the  stem  of  Fachi/gone,  one-fourth  of  an  inch  in  diameter,  is  firm  and 
woody,  faintly  sulcate  extemaUy.  Fith  occupying  the  greater  part  of  the  stem, 
vhoUj  composed  of  vertically  elongated,  parallel  woody  cells,  with  sqnarc  superim- 
posed ends,  the  inner  shortest.  Medullary  rays  of  mural  cells.  Wood-ioedget  ahout 
thirty,  placed  near  the  circumference,  of  dotted  pleurenchyma  and  few  large  vessels. 
Ltber-bundle*  closely  applied  to  wood,  semilunar,  rather  hroad.  Bark  a  narrow 
ceQnlar  zone  of  long  cells,  with  very  thick  transparent  walls. 

1.  P«  OTata  (Miers,  mss.) ;  foliis  ovato-oblongis  subtrapezoideis, 
racemis  masculis  folia  supernntibus. — Cissampelos  ovata,  Foir.;  DC. 
Skfst.  i.  537,  Frod.  i.  102.  Cocculus  leptostachyus  ei  brachystachyus, 
DC,  Sifst.  i.  528,  Frod.  i.  99  ;  Decdisne,  Timor  96.  C.  Plukenetii,  DC. 
Sy9L  i.  520,  Frod.  i.  97 ;  W.  et  AJ  Frod.  i.  14 ;  Wight,  Ic.  t.  824, 
825.     Cocculus  Wigbtianus,  JFall.  Cat.  4959  A ! 

Hab.  In  Zeylania,  Thiaites !  et  in  Camaticse  arenosis  prsesertim 
prope  mare,  Wight! — (r.  a.) 

DiSTBiB.  Timor. 

Frutex  alte  scandens,  ramosissimus.  Hamuli  eleganter  striatuli,  tomento  flave- 
soente  incani,  demum  glabrescentes.  Folia  basi  cuueata  vel  rotundata,  apice  obtusa 
vel  retusa^cnm  mncrone,  3-5-nervia,  crasse  coriacea,  utriuque  glabra,  1^-2  poll, 
longa,  f-li  lata,  pciiolo  -J-^l-poUicari  incano-pubescente,  apice  incrassato  et  sub- 
articolato ;  petioli  et  racemi  basi  fascicnlo  pilorum  circumdati.  Racemi  graciles,  pu- 
besoentes  vel  tomentosi,  mascoli  folia  superantes,  fceminei  folia  vix  eeqnautea  vel 
breviores.  Fedicelli  flores  vix  superantes.  Bractea  subulatie.  Floret  minuti, 
masculi  in  axillis  bractearum  fasciculati,  fasminei  solilarii.  Sepala  interiora  ovalia 
vel  obovata,  membranacea.  Feiala  acute  vel  obtuse  bidentata.  Drupa  subcom- 
presaee,  pisi  magnitudine,  Isvinsculse.    Fuiamen  mgulosum. 

Decaisne  has  pointed  out  the  probable  identity  of  C.  brachystackyui  and  C.  lep- 
tattachyut  with  one  another,  and  with  C.  Flukeneiii ;  and  as  his  description,  as  well 
as  a  specimen  of  C.  brachyst-achyut  from  Timor  in  Mr.  Bentham's  Herbarium,  agrees 
precisely  with  the  Ceylon  plant,  which  varies  with  three  or  five  nerves,  we  have  not 
hesitat^  to  unite  them  aU.  It  is  curious  to  remark  the  recurrence  of  this  plant, 
which  is  a  native  of  the  drier  parts  of  the  Camatic  and  Ceylon,  in  Timor,  whicn  has 
a  drier  climate  than  Sumatra  and  Java. 

14.  FZBRAURBA,  Lour. 

Sepala  6,  biserialiter  imbricata,  ovalia  vel  obovata.  Feiala  0.  Mas. 
Stamina  6 ;  filamenta  crassa,  carnosa,  angulata,  infra  antheram  linea 
elevata  obliqua  cincta,  et  antice  et  postice  subcristata;  anlhera  late 
ovales,  biloculares,  lateraliter  dehiscentes.  F(£M.  Ovaria  3-6.  D}'upa 
totidem  ovoidece,  Iseves. — Frutices  scandentes,  foliis  crasse  coriaceis,  pe- 
tiolis  basi  et  apice  articulaiis  et  incrassatis,  paniculis  axiUaribus  ramo- 
sissimis. 

In  Mr.  Miers'  paper  this  genus  is  placed  among  Heteroclinea,  but  he  had  not 
seen  perfect  seeds.     We  are  induced  to  transfer  it  to,  the  exalbuminous  tribe,  from 
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its  retembluioe  to  a  pUnl  fooDd  by  oundves  in  tbe  KhasiA  hiUa,  in  fruit  onlj-.    This 
we  h&Te  described  below,  as  a  teoond  species. 

Mr.  Mien  oodki Jera  that  the  peculiar  Btractnre  of  the  filaments  of  Fiiramrem  is 
due  to  their  being  eareloped  bj,  and  consolidated,  as  it  were,  into  one  mass  with  the 
petals.  Yie  hare  sooght  in  vain,  however,  for  anj  evidence  ai  the  accuracy  of  this 
view,  in  the  structure  of  the  filament  or  the  mode  of  insertion  of  the  anther,  nnd 
are  therefore  disposed  to  regard  the  flowers  as  truly  apetalons. 

According  to  Loareiro,  the  wood  of  this  genus  yields  a  yellow  dye,  whidi  is  per- 
manent, but  not  bright ;  it  is  also  nsed  as  a  dye  in  Borneo  according  to  Mottley. 

In  Fibraurea  tinctoria  the  wood  is  firm,  shrinks  very  little,  and  the  stems  remain 
cylindrical  when  dry.  Bark  fonned  of  several  layers  of  papery  epidermis,  beneath 
which  is  a  dense  zone  of  closely  packed,  transparent,  woody  cubical  cells,  with  very 
small  cavities.  The  wood-zone  is  fonned  of  about  twenty  narrow  wedges,  separated 
by  narrow  medullary  rays :  the  latter  consist  of  a  very  dense  cellular  ti&soe  of  thick 
woody  cells,  that  form  a  complete  indurated  mass  surrounding  the  pith  and  wood, 
and  appear  to  be  confluent  with  the  liber,  but  are  not  so.  The  liber-hundia  are 
isolated,  small,  and  placed  in  contact  with  the  cambium- layers.  The  pith  is  loose 
and  spongy  in  the  centre,  becoming  firmer,  denser,  and  woody  towards  the  medullary 
rays. 

1.  F.  tinctoria  (Lour.  Fl.  Coch.  Chin.  ed.  Willd.  769) ;  foliis  ova- 
libus  ovatis  vel  oblongis  obtuse  acuminatis  coriaceis,  floribus  pauicu- 
latis. — Cocculas  Fibraurea,  DC.  Sy^t.  i.  525,  Prod,  i.  99. 

Hab.  In  Malaya  ad  Penang,  Phillips/  et  Malacca,  Griffiihl — (p.  «.) 
DiSTBiB.  Cochin  China,  Loureiro;  Borneo,  MoitUy! 

Fruiex  alte  scandens,  glaberrimos,  cortice  cincreo  yd  albido  lalo  rugoso,  ramnlomm 
nitido  subvehuino.  Folia  4-7  poll.  longa,  2-4  lata,  petiulo  1 4~3'poIlicari  striato 
subangulato,  ntrinque  glaberrima,  supra  lucida,  subtus  pallida,  crasse  coriacea,  basi 
triplinervia,  maTgiaibus  in  sicco  subreflexis.  Panicula  aiiUares,  a  basi  ramoss,  ra- 
mosissimse,  multiflurse,  foliis  breviores  vel  longiores.  Alabastri  globosi.  Plore* 
(fide  Loureiro  albi)  bracteolis  2  minutis  calyci  adpressis  stipati.  Stpala  glabra, 
dorso  pui)ern]a,  carnosula,  margine  tenuia.  Panicula  fructifera  dongata,  in  spec, 
fere  pedalis,  pedunculis  strictis  iignosis  i-1-pollicaribus.  Drupa  pollicares,  ex  Loa- 
reiro flavse. 

In  the  Benthamian  Herbarium  a  few  detached  drupes  accompany  a  specimen  from 
Malacca,  but  they  are  empty.  The  specimens  before  us  are  considered  by  Mr.  Miers 
to  belong  to  three  species,  all  different  from  that  of  Loureiro.  ArVe  have,  on  the  con- 
trary, no  doubt  that  all  belong  to  one,  and  we  think  that  Loureiro*s  description  agrees 
well  enough  with  the  specimens  to  make  it  probable  that  they  are  the  same.  The 
specimen  in  the  British  Museum  from  that  author  is  very  imperfect,  and  scarcely 
determinable ;  it  has  neither  flower  nor  fruit. 

2.  F.?  Hsematocarpa  (H.f.  et  T.) ;  foliis  oblongis  obtuse  acu- 
minatis crasse  coriaceis  margine  recurvis,  pedunculis  fructus  axillaribus 
abbreviatis,  drupis  obovato-oblougis  atro-purpureis  stipitatis. 

Hab.  In  montibus  Khasia ! — {v.  v.) 

Fruiex  scandens,  cortice  cinereo  vel  pallido  striatulo.  Folia  (in  specimine  solitario) 
8  poll,  longa,  1|  lata,  petiolo  cylindrioo  gracili  f-pollicari,  pallide  viridia,  subtus  al- 
bida,  basi  triplinervia,  cteterum  penninervia,  ncrvis  basilaribus  ad  apicem  usque  ex- 
tensis  et  cum  lateralibus  arcus  formautibns.  Racemi  fructus  1-3-poUicares,  vestigia 
1-6  florum  gerentes.  Torus  fructus  globosus,  cicatricibus  magnis  4-6  notatas. 
Drupa  totidem,  pedicello  rrasso  ^-pollicari  stipitatse,  obovato-oblougse,  utriuque  ro- 
tundatse,  licves,  parum  obliquic,  styli  cicatrice  basilari  notatte,  1^-2  poll,  longfc. 
Sarcocarpium  e  strntis  2  ronipositum,  exterius  dense  carnosom,  sanguineuro,  inte- 
rins  fibrosum  pallidius,  fibrillis  c  putaminc  ortis.    Puiamen  tenue,  crustaceum,  bicrurr. 
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kriter  tiiBnlcaiii,  sulcis  longitudinalibas,  vaaa  nutrientia  continentibiu,  intus  trioos- 
tatam»  inter  crura  tenuisaimam.  Semen  patamini  conforme.  Testa  tenmssima,  mem 
branacea,  fosca,  hcie  interna  crassiascnla.  Embryo  semini  conformis,  amygdalinus, 
Buberoso-camosos,  leviter  sulcatus.  JUuUcu/a  styli  cicatricem  spectans,  brevissima. 
CotyUdones  elongatte^  plano-convexse,  semicjlindricas,  uncinatae,  apice  obtnsce,  longi- 
tudinaliter  leviter  solcatse. 

We  haje  placed  this  very  remarkable  but  uufortanately  little-known  plant  provi- 
sionally in  the  genns  Fibraurea,  on  account  of  the  resemblance  of  the  leaves  and 
general  aspect.  We  obtaioed  only  one  fruiting  branch,  which  was  brought  to  us  soon 
after  cor  arrival  in  the  Khasia,  from  an  elevation  of  about  8000  feet,  and  every  effort 
to  procure  more  was  unsuccessful.  The  fruit  of  Fibraurea  is  still  almost  unknown, 
bat  immature  imperfect  specimens  in  Mr.  Bentham's  Herbarium  resemble  what  the 
young  fruit  of  this  plant  may  be  assumed  to  be. 

F.  Hamatocarpa  is  undoubtedly  one  of  the  most  interesting  plants  of  this  family 
whidi  have  yet  been  found.  The  very  large  size  of  the  fruit,  and  its  peculiar  struc- 
ture, are  alike  unique  in  the  Order.  It  is  nevertheless,  though  exalbuminous,  an 
undoobted  Menispermaceous  plant.  The  two  arms  of  the'putamen  are  not  united 
by  a  bony  plate,  as  in  all  the  other  elongated-seeded  plants  of  the  Order,  but  the 
nutrient  vessels  pass  from  the  base  of  the  drupe  to  the  bottom  of  the  sinus  of  the 
carved  seed,  just  as  in  Cocculus  or  Fachygone. 

A  piece  of  stem  several  years  old,  and  i  inch  in  diameter,  is  firm  and  woody,  not 
shrinking  in  drying.  Bark  smooth,  polished,  scarcely  furrowed.  Fith  one-fifth  the 
diameter  of  stem,  very  firm  and  woody,  wholly  formed  of  long  tubular  cylindrical 
thick-walled  cells,  with  square  extremities  placed  end  to  end.  Medullary  rays  about 
forty,  of  very  much  radially  elongated  compressed  mural  cells.  Bark  a  very  thin 
cellular  layer.  Wedges  of  wood  long,  narrow,  gradually  broader  outwards,  of  nume- 
roos  dotted  pleurenchyma  tubes  and  large  vessels,  whose  walls  are  covered  with  innu- 
merable transverse  bars ;  there  are  also  a  few  spiral  vessels  towards  the  axis.  lAber" 
bundle  semilunar,  placed  in  contact  with  the  wood. 

GENFRA  BUBIjE  TRIBUS,  FRUCTU  IGNOTO. 

15.  TINOMISCIUM,  Miers. 

Mas.  Sepala  9 ;  3  exteriora  parva,  ovata,  acuta,  bracteis  1-2  mini- 
mis conformibus  stipata ;  6  interiora  couformia,  exterioribus  pauUo 
latiora.  Petala  6,  sepalis  interioribus  parum  breviora,  oblonga,  mem- 
branacea,  margiuibus  inHexis.  Stamina  6  ;  Jilamenta  planiuscula ;  an- 
thera  oblongse,  adnatse,  extrorse  biloculares. — Frutex  scandens  lactescens, 
petiolia  elongatis  basl  incrassatia  et  flexuosisy  jjaeudo-subarticulalis,  foliis 
basi  trinerviia  cceterum  penninerviSf  floribus  raceniom. 

There  is  nothing  in  the  male  flower  of  this  plant  to  guide  ns  as  to  its  immediate 
affinity,  for,  though  the  technical  character  agrees  with  Tinospora,  the  appearance  of 
the  flowers  and  the  whole  habit  are  very  difierent.  Mr.  Miers  has  conjectured  that 
it  belongs  to  his  tribe  Heieroclinea,  and  we  have,  at  p.  179,  described  a  fruit  which 
we  think  probably  belongs  to  a  nearly  allied  species. 

The  wood  of  Tinomiscium  is  hard,  and  does  not  contract  much  in  drying.  A  sec- 
tion half  an  inch  in  diameter  presents  a  broad^pith,  and  twenty-five  to  thirty  wood-- 
wedges,  divided  by  moderately  broad  medullary  rays.  The  general  arrangement  is  as 
in  Fericampylus,  but  the  liber-bundles  evidently  increase  annually,  and  there  are  no 
traces  of  periodic  deposits  of  wood. 

1.  T,  petiolare  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  44) ;  foliis 
ovali-oblongis  acuminatis  glabris,  racemis  elongatis  fusco-tomentosis. — 
Cocculus  petiolaris,  Wall,  Cat.  4964  ! 
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Hab.  In  Malaya  ad  Penang,  fFaUJ  PkUUjuf  (in  Herb.  Hook.)-— 

(v.  9.) 

FriUex  alte  scandens,  eortioe  cinereo  longitndinaKter  nmoso ;  partes  novells  fnsoo- 
tomentosse.  Folia  basi  fere  tnmcaU,  obtuaa  vel  plemmqae  abrapte  acmniiiata,  co- 
riaoea,  atrioqae  inter  nervos  (in  sicco)  elegantcr  striatal,  snbtns  pallida,  basi  3-5- 
nervia,  4-6  polL  longa,  2|-4  lata,  petiolo  3-4-pollicari  glabro  striatiUo.  Baeemi  io 
axillis  super  tuberccdom  foscicolati,  ant  secos  ramalam  abbremtam  foHosam  \€L 
aphyllom  altemi,  4-8  polL  longL  Flore*  ininati,  sabremoti,  bscicolati  Tel  solitarii, 
bractea  subokta  soffolti.  F^UeelU  abbreTiatt.  Scpala  extns  puberok.  Feiala 
apiae  emaiKiiuita. 

16.  PYCNARRHENA,  Mi»s. 


Mas.  Sepala  6 ;  interiora  majora,  rotundata.  Feiala  6,  parra,  ro- 
tundata,  varie  lobata.  Stamina  9,  monadelpha  ;  JUameuia  apice  libera  ; 
anihera  adnatae,  bilocalares,  localis  lateralibas  sutara  oontinua  trans- 
verse dehiscentibas.  —  Frutex  for%an  icandeM,  petiolis  bretibua  ba^i 
pseudo-articulalis  iuperne  inerassaiis,  foliis  coriaceis,  floribus  tit  axillis 
/aidculatis. 

The  female  flower  of  this  plant  being  unknown,  its  daim  to  a  place  among  Meni- 
spermaeea  is  still  doabtfuL  The  structure  of  the  petiole  differs  somewhat  from  thai 
of  the  tjrpical  Menispermacea,  and  approadies  to  that  of  Coduewm,  and  of  many 
species  of  Croton  among  Euphorbiacedgy  and  the  inflorescence  has  no  parallel  in  the 
Order.  The  wood  is  identical  in  structure  with  that  of  Tiliacora,  In  the  mean- 
time, as  it  has  been  referred  hither  by  Wallich  and  Miera,  we  place  it  provisionaUy 
at  the  end  of  the  Order. 

1.  P.  planiflora  (Miers  in  Taylor's  Annals,  ser.  2.  vii.  44);  foliis 
oblongo-lanceolatis  coriaceis,  floribus  in  axillis  congestis,  pedicellis 
brevibus. — Cocculus  planiflorus,  WaU,  Cat,  4961 ! 

Hab.  In  prov.  Silhet,  Wall.! — (».«.) 

Frutex  scandens  ?  vd  saltern  sarmentosus.  Ramuli  tenuiter  puberuli,  eleganter 
striatuli,  pallide  straminei  vel  fusci.  Folia  oblonga  Tel  oblongo-lanceolata,  obtuse 
acaminata,  basin  versos  angustata,  tenuiter  coriacea,  utrinque  glabra,  sed  snbtos  secos 
costam  tenuiter  pubenila,  5-7  poll,  longa,  lf-2^  lata;  ncrvi  sobtus  conspicui,  longe 
intra  marginem  arcnati,  venulse  (in  sicco)  deganter  reticulatse.  Pelioli  |^-pollicares, 
puberuli,  basin  versus  cyUudrici,  striatuli,  versus  apicem  incrassati  et  antice  profunda 
sulcati,  apice  cum  folio  pseudo-articulati,  et  paullo  intra  marginem  lamins  (igitnr- 
que  subpeltatim)  inserti.  Flore*  in  axillis  dense  congesti;  pedicelli  graciles,  2-3 
Uneas  lougi,  pubescentes,  basi  bracteati  et  medio  bracteolam  minutam  squanueformem 
gerentes. 

IX.  SABIACE^. 

Flores  bermaphroditi,  rarius  poly  garni.  Sepala  5  (rarissime  4),  parva, 
basi  coalita,  subpersistentia,  aestivatione  imbricata,  2  exteriora,  basi 
bractea  minuta  antica  adpressa  sufFulta.  Feiala  5  (vel  4),  sepalis  op* 
posita,  hypogyna,  Hneis  coloratis  pellucido-punctata,  decidua  vel  mar- 
cescenti-persistentia,  sestivatione  imbricata.  Stamina  petala  numero 
aequantia  iisque  opposita,  disci  dentibus  altema ;  JUamenta  compressa, 
carnosula  vel  plana,  liguiata  vel  subulata,  apice  angustata;  anthers 
didymae,  connectivo  lateraliter  adnata;  vel  subliberee,  ovoideae,  bilocu- 
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kres,  extrorsae  vel  introrsae,  longitudinaliter  dehiscentes,  valvis  a  con- 
necti?o  solutis,  quapropter  antherae  post  dehiscentiam  uniloculares  fiunt. 
Discus  hypogynus  columnsB  brevi  insidens,  5-lobus,  lobis  carnosis  cum 
petalis  sepalisque  alternantibus.  Ovaria  2,  rarissime  3,  in  axi  subco- 
hserentia,  biovulata ;  ovula  suturse  ventrali  inserta,  superposita,  inferius 
descendens,  campylotropum,  superius  fere  horizoniale,  subortbotropum. 
Slyli  2,  erecti,  terminales,  cylindrici,  secus  faciem  ventralem  subco- 
haereDtes,  sed  facile  separabiles.  Stigmata  simplicia,  obtusiuscula. 
CarpeUa  2  vel  abortu  solitaria,  drupacea,  dorso  gibbosa,  intus  stylo 
sobpersisiente  fere  basilari  rostrata.  Endocarpium  lignosum,  irregu- 
lariter  rugosum.  Semen  solitarium,  reniforme,  prope  basin  insertum, 
campylotropum.  Testa  coriacea,  punctis  coloratis  notata.  Endopleura 
crassiuscula,  alba.  Embryo  exalbuminosus,  radicula  infera  borizontalt 
cylindrica,  cotyledonibus  ovalibus  incurvis  planiusculis  carnosis. — 
Fnitices  seandentes  foliosiy  ramulis  basi  squamis  gemma  persistentibus 
siipaiis,  foliis  altemis  injtegerrimis  exstipulatist  cum  petiolo  haud  articu- 
latis,  floribas  axillaribus,  solitariis  cymosis  vel  paniculatis,  Tnediocribus 
vel  parvisy  viridibusjlavis  vel  purpureis,  plerumque  cum  foliis  nascentibus 
evolulis. 

The  genus  Sabia  was  first  described  by  Colebrooke*  in  the  year  1820,  with  a 
somewhat  erroneons  generic  character,  and  a  plate  which  accurately  represents  the 
habit  and  general  appearance  of  the  plant,  bnt  is  accompanied  by  a  very  imperfect 
figure  of  the  flower.  In  1824,  Wallichf  published  excellent  descriptions  of  two  ad- 
ditional species,  giving  at  the  same  time  a  corrected  generic  character,  and  referring 
the  genus  to  Terebintkacea.  In  1825,  Blume,j:  unaware  of  what  had  previously 
been  done,  added  another  species  under  the  generic  name  Meni^costay  which  he 
placed  at  the  end  of  Menispermacea,  Endlicher  and  Meisner,  adopting  WaDich's 
suggestion,  placed  Sabia  at  the  end  of  Anacardiacea.  In  1842,  Falconer|  published 
an  excellent  account  of  the  genus,  under  the  name  of  Enantia,  which  he  indicated  as 
the  type  of  a  distinct  Order,  pointing  out  the  resemblance  of  the  fruit  to  Metiisper- 
maceay  but  not  pronouncing  definitely  on  its  afSnities.  In  1851,  Blume,||  who  had 
discovered  the  identity  of  his  genus  Meniscosta  with  Sabiay  constituted  the  Natural 
Order  Sabiacea,  the  place  of  which  he  fixed  in  the  immediate  vicinity  of  Menisper- 
maeea;  and  in  1853  Miersf  adopted  that  Natural  Order,  taking  the  same  view  of 
its  affinities.  He  has,  however,  fallen  into  an  error  in  describing  the  ovules  as  soli- 
tary, and  has  overlooked  the  remarkable  character  of  the  opposition  of  the  petals  and 
sepials. 

The  structure  of  the  geniAi  Sid>ia  is  so  remarkable,  that  its  claims  to  form  a  dis- 
tinct Order  are  unquestionable ;  but,  as  in  the  case  of  many  Orders  of  limited  extent, 
the  characters  point  in  so  many  di£ferent  directions  that  it  is  not  easy  to  determine 
the  position  which  it  ought  to  occupy  in  our  systems.  If  the  ovary  of  Sabiacea  be 
considered  syncarpous,  the  presence  of  a  well-marked  hypogynous  disc,  and  many 
other  characters,  would  seem  to  indicate  the  Rhamnal  alliance  as  that  to  which  they 
are  most  nearly  allied.  Among  its  Orders,  Chailletiaceay  which  have  a  two-celled 
ovary,  containing  two  coUaterid  pendulous  ovules  in  each  cell,  a  simple  style,  and 
exalbuminous  seeds,  appear  to  exhibit  the  greatest  amount  of  resemblance  to  Sabiacea. 
There  are,  however,  many  obvious  difi'erences,  such  as  the  structure  of  the  petals,  the 
drupaceous  firuit,  and  the  curved  embryo  with  inferior  radide,  and  this  affinity  is 
probably  a  distant  one. 

•  Linn.Tr.  xii.  355.  §  In  Hook.  Journ.  Bot.  iv.  75. 

+  Roxb.  Fl.  Ind.  ed.  Wall.  ii.  808.         ||  Mus.  Lugd.  Bat.  i.  868.  t.  44. 

{  Bijdr.  p.  28.  If  Lindley's  Veg.  Kingd.  3rd  ed.  p.  467. 
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The  cohesion  of  the  curpels  in  Sabiacea  is  so  very  slight,  even  in  the  ortty,  and  dis- 
appears so  rapidly  as  the  fruit  advances  tovrards  maturity,  that  the  connection  is  proha- 
hly  chiefly  with  apocarpous  orders.  Blume  and  Miers,  as  we  have  seen,  place  the  Order 
in  the  immediate  neighbourhood  of  Menispermacea^  indicating  at  the  same  time  an 
affinity  with  Lardizabalacea.  To  ns  it  appears  intermediate  between  Sekizandra- 
cea  and  Jfenijtpermacea,  agreeing  with  the  former  in  the  sabscandent  habit,  in  the 
persistence  of  the  bud-scales  at  the  base  of  the  branches,  in  the  synchronous  evolu- 
tion of  flowers  and  leaves  from  the  same  buds,  the  dotted  flowers,  two-celled  ovaries, 
and  the  amphitropous  or  campylotropous  ovules,  and  with  the  latter  in  the  obliqoe 
development  of  the  ovary,  by  which  the  style  becomes  basilar,  and  the  dnipaoeoos 
fruit,  and  differing  from  the  ordinary  stmcture  of  both  in  the  pentamerous  flowers, 
in  the  opposition  of  the  sepals  and  petals,  the  presence  of  a  disc,  the  partial  cohe- 
sion of  toe  ovaries  and  styles,  the  inferior  radicle,  and  the  exalbnminous  seeds.  The 
last  character,  however,  is  present  in  some  MenUpermacea. 

The  quinary  arrangement  of  the  flowers  at  first  sight  appears  a  great  obstacle  to 
the  association  of  Sabiacea  with  Meni^ermacea  or  Schizandraeea ;  but  this  diffi- 
culty loses  much  of  its  force  in  consequence  of  the  occurrence  of  pentamerous  flowers 
in  Odontoearya  in  the  one  Order  and  in  Schizandra  in  the  other.  Odoniocarya, 
from  Mr.  Miers*  description  and  drawing,  appears  to  have  many  points  in  common 
with  Sabia,  and  deviates  considerably  from  the  normal  structure  of  the  Order  to 
which  he  has  referred  it.  Srhizandra  has  been  well  illustrated  by  Dr.  Asa  Gray, 
who  has  shown  that,  though  the  number  of  stamens  is  always  .five,  the  petals  and 
se{)als  vary  from  five  to  six. 

The  frequent  transition  from  trimerons  to  pentamerous  flowers  in  certain  genera 
of  Ranunculacea^  and  the  close  affinity  of  Jtanunculacea^  which  are  usually  penta- 
merous, to  Berberidea,  which  are  always  trimerous  or  tetramerous,  tend  still  further 
to  weaken  the  force  of  this  objection.  It  may  be  observed  that  the  transition  is 
usually  from  trimerous  flowers  arranged  in  three  or  more  rows,  to  pentamerous 
flowers  in  two  rows  only.  This  is  also  the  case  with  the  similar  transition  in  Pofjf- 
gonaceat  i^  which  Order  some  genera  have  pentamerous  flowers  in  a  single  series, 
while  others  have  trimerous  flowers  in  a  double  verticil.  An  exception,  however, 
occurs  in  Hellebonu  and  some  other  pentamerous  Ranunculacea,  in  which  the  petals 
arc  about  twice  (or  three  times)  as  numerous  as  the  sepals. 

The  most  remarkable  character  of  Sabiacea  is  undoubtedly  the  opposition  of  the 
sepals  and  petals,  because  the  alternation  of  succeeding  verticils  both  of  leaves  and 
flowers  is  so  universal,  that  any  exception  has  come  to  be  regarded  as  next  to  impos- 
sible. To  this  rule,  indeed,  we  believe  it  will  be  found  that  Sabia  offers  rather  an 
apparent  than  a  real  exception ;  for  though  the  opposition  of  each  member  of  the  two 
verticils  is  very  evident,  we  believe  the  explanation  to  be  that  a  portion  only  of  the 
outer  verticil  belongs  to  the  calyx,  the  two  outer  segments  being  lateral  bractleta. 

In  all  the  species  of  Sabia  which  we  have  examined,  a  single  anterior  bract  is 
found  usually  in  close  contact  with  the  calyx.  The  two  lateral  sepals  (as  they  are 
usually  termed)  arc  exterior  in  {estivation,  and  arc  in  most  of  the  species  a  little 
longer  and  broader  than  the  three  inner  sepals.  The  lestivation  of  the  pet^s  is  the 
same  as  that  of  the  sepals,  the  two  lateral  being  exterior,  one  anterior,  and  two  poa- 
terior,  interior  and  overlapping  each  other  by  one  margin. 

A  very  similar  stmcture  exists  in  HelianiAemum,  but  the  small  size  of  the  two 
bract-like  lateral  sepals,  or  more  properly  bracteoles,  and  the  great  breadth  of  the 
three  inner  sepals,  prevent  the  opposition  of  the  two  verticils  from  being  so  decided 
as  in  Sabia.  In  Cisius,  where  the  lateral  bractlcts  are  wanting,  no  evident  relation 
can  be  traced  between  the  position  of  the  sepals  and  petals.  In  Amaranthacea^ 
where  the  calyx  is  usuaUy  very  much  imbricated,  the  structure  is  possibly  analogous, 
as  is  indicated  by  the  reduction  of  the  number  of  sepals  to  three  in  several  species 
of  Amaranthus. 

Sabia  is  entirely  an  Indian  genus.  Blume  indicates  three  species,  all  seemingly  quite 
distinct  from  those  described  below,  so  that  the  number  known  amounts  to  ten!  The 
dehiscence  of  the  anthers  requires  to  be  observed  carefully  in  the  living  plant.     In 
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S.pameulaia  and  S,  lanceoJata  it  is  certainly  introrsfi,  but  by  Blume  it  is  described 
•6  extrorse  in  the  genns,  and  it  has  appeared  so  to  us  in  several  species.  The  filament 
is  generally  hooked  at  the  apex ;  and  as  the  anther  looks  downwards  and  forwards, 
and  dehisces  dose  to  the  connective,  a  very  slight  increase  of  obliqnity  in  the  posi- 
tion of  the  anther  will  produce  the  change  from  introrse  to  extrorse  dehiscence. 

1.  SABIA9  Colebrooke. 
Meniscosta,  Blume.    Enantia,  Falconer. 
Character  ordinis. 

1.  S.  campannlata  (Wall.!  in  Eoxb.  71.  Ind.  ed.  prior,  ii.  311, 
Cat.  1002!);  foUis  oblongis  acuroiDatis  basi  acutis  puberulis,  pedun- 
culis  unifloris,  petalis  ovalibus  nervosis,  filamentis  subulatis  petalis 
raulto  brevioribus. 

Hab.  In  Himalaya  temperata:  Sikkim,  alt.  9-10,000  ped.!  Nipal, 
JTall.!  Kumaon,  Str.  et  JFint.!  Grarhwal,  EdgetoorthI  Simla!  Jamu, 
alt.  5000  ped.!— (Fl.  Apr.  Mai.)  {v.  v.) 

Samuli  striatuli,  glabri,  straminei,  juniores  pnbemli.  Folia  tenniter  membrana- 
oea,  snpra  pallide  viridia,  subtos  pallida,  utrinque  petiolisqne  puberula,  margine  sub- 
ciliata,  2-3  rarius  4  poll.  longa,  f-l^  poll,  lata;  nervi  in  sicco  conspicue  reticnlati. 
Feduueuli  axillares,  solilarii,  subclavati,  puberuli,  demum  glabrescentes,  1-2  poll. 
longi.  Plores  virides,  subglobosi  vel  campannlati,  magni,  inodori.  Sepafa  6,  ro- 
tnndata.  Feiala  sepdis  duplo  m^jora,  •^^-pollicaria,  ovalia  vel  obovata,  glabra,  in- 
terdum  post  anthesin  aucta,  f-pollicaria,  marcescenti-persistentia,  nervosa.  THa- 
menta  erecta,  stigmata  fere  seqnantia.  Anthera  ovales,  extrorsas.  Styli  ovariis 
duplo  longiores.  Drupa  pallide  csBmlescentes,  succo  concolore,  lateraliter  compres- 
sae,  rotundatae,  4-pollicares. 

This  is  the  largest-flowered  species  of  the  genus.  The  petals  enlarge  after  the  se- 
pals fall  away,  and  are  sometimes  persistent  round  the  ripe  fruit ;  but  this  is  by  no 
means  a  constant  character,  as  they  aie  often  deciduous  very  soon  after  the  fdl  of 
the  stamens. 

2.  S.  leptandra  (H.f.  et  T.) ;  foliis  ovalibus  vel  oblongis  acumi- 
natis  basi  rotundatis  vel  acutis  glaberrimis,  pedunculis  unifloris,  petalis 
ovali-oblongis  obtusiusculis,  filamentis  elongatis  petala  demum  superan- 
tibus. 

Hab.  In  Himalaya  orientali  temperata:  Sikkim,  alt.  5-7000  ped.l 
— (Fl.  Apr.)  {v.  V.) 

Hamuli  striatuli,  pallidi,  glabri.  Folia  tenuiter  cortacea,  snbtus  paUida,  magnitu- 
rline  valde  varia,  plerumque  8-4  poll,  longa,  1-lf  lata,  sed  interdum  sexpoUicaria  et 
fere  3  poll.  lata.  Nervi  pauci,  obliqui ;  venulie  in  sicco  eleganter  reticulatee.  Pe- 
dunculi  graciles,  apice  subclavati,  1-2  poll,  longi,  glaberrimi.  Flores  e  viridi  pur- 
parascentes,  campanulati.  Sepala  5,  rotundata,  glabra,  basi  snbcoalita.  Petala 
glabra,  glanduloso-punctata,  -^pollicaria.  Filamenia  anguste  ligulata^  supeme  vix 
attennata.  Anthera  extrorss,  late  ovales.  Styli  elongati,  graciles.  IhufM  fere  S. 
eampamdeUa. 

3.  S*  purpurea  (H.f.  et  T.) ;  foliis  oblongis  longe  attenuatis  basi 
plerumque  rotundatis,  junioribus  subpuberulis,  pedunculis  axillaribus 
3-5-floris,  petalis  acutis,  filamentis  abbreviatis  late  subulatis. — S.  par- 
viflora,  Wall.  Cat.  1001  ex  parte. 

2  E 
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Hab.  In  montibus  Khasia,  alt.  4-6000  ped.— (FL  Mart.  Apr.) 

(o.  V.) 

BamuH  striatuli.  Folia  tenuitcr  coriacea,  glabra,  2-3  poll,  longa,  }-l  polL  lata, 
in  ramulis  sterilibuB  plernmque  majora,  interdum  sex  pollices  longa,  2i  lata.  ^^ 
obliqui,  longe  intra  margincm  arcnbns  connezi.  Cyma  longe  pednnculatse,  foliis  di- 
midio  breviores,  irregnlariter  ramosi,  parparascentes,  glabri.  Fiores  parvi,  purpuid. 
Sepaia  ovata,  acutiiiscnla.  Petala  ovato-lauceolata,  S-nerria,  neiris  subsnnplicibiu. 
Stamina  stylos  tcquantia.     Drupa  prionim. 

Under  the  No.  1001  of  WaUicb's  Catalogue,  specimens  of  S.  purpurea,  8,  parvi- 
fioray  and  S.  campanulata  are  mixed. 

4.  S.  parviflora  (Wall,  in  Eoxb.  Fl.  Ind.  ed.  prior,  ii.  810,  Gat. 
1001 !  ex  parte) ;  foliis  ovatis  vel  oblongis  acuminatis  teouiter  ooriacds 
margine  undulatis,  pedunculis  axillaribus  dichotome  cymosis  T-ll-floris, 
staminibus  insequilongis  stylo  brevioribus,  carpellis  ovoideis  compresais. 

Hab.  In  Himalaya  temperata  et  subtropica,  alt.  3-6000  ped. :  Ku- 
maon,  Str.  et  WinLI  Nipal,  Wall !  Sikkim !— (Fl.  Mart.  Apr.)  (c.  v.) 

BamuH  gracillimi,  striatuli,  glabri;  partes  novellfe  pubemlie.  Folia  utrinqfoe 
glabra,  subtus  pallida,  2-4  poll,  longa,  |-li  poll.  lata.  Nervi  fere  transversi,  intra 
marginem  folii  arcubus  connexi.  PeduneuH  folia  fere  lequantes,  gradllimL  BraeUa 
minutffi  ciliatse  ad  ramificationes  cymse.  Floret  minimi.  Sepaia  ovata,  dliata. 
Fetaia  anguste  obloDga,  obtusinscula,  5-nervia.  Stamina  ina^quilonga,  brerion 
petalis  dimidio  breviora,  longiora  stylnm  fere  spquantia.  Filamenta  anguste  ligulata, 
apice  subulata.  Drupa  oVales,  obovatss  vel  rotnndatee,  -l-^-  poll,  longsc,  putamine 
compresBO. 

This  is  a  very  delicate  small-flowered  species,  which  is  more  nearly  allied  in  the 
shape  of  the  carpels  to  S.  lanceolata  than  to  the  species  already  described. 

5.  S«  lanceolata  (Colebrooke  in  Linn.  Tr.  xii.  355.  t.  14);  foliis 
oblongo-lanoeolatis  basi  acutis  vel  obtusis  glaberrimis  tenoiter  coriaceis, 
cymis  folio  brevioribus  longe  pedunculatis  oorymbosis  multifloris,  pe- 
talis ovato-laneeolatis,  staminibus  inclusis,  drupis  ovoideis. — Wall,  in 
Eoxb.  FL  Ind.  ed.  prior,  ii.  309,  Cat.  999  ;  Blume,  Mus.  iMgd.  p.  368. 

Hab.  In  sylvis  montanis  Assam,  Griffith!  Khasia,  a  planitie  ad  alt 
4000  ped. !  Silhet,  CoUhroohe  /— (Fl.  Oct.  Nov.)  (p.  r.) 

Frutex  alte  scandens.  Bamuli  glabri,  striatuli,  cortice  fiisco  vd  flavido.  FoUa 
4-7  poll,  longa,  1^-2^  lata,  petiolo  i-i-pollicari,  glabenima,  supra  ludda,  subtus 
pallida,  glaucescentia.  Nervi  fere  transversi,  arcnbns  conspicnia  intramaiiginalibua 
connexi.  PeduneuH  graciles,  axillaris  vel  paullo  supra-axularea,  1^-2  poll,  longi, 
ramis  altemis  aut  plernmque  verticillatis,  ramulis  iiTCgulariter  diviais.  Braetea 
bracteolroque  minutss,  deciduce.  Florea  viridescentes,  suaveolentes.  Sepaia  ovata, 
acuta.  Petala  acutiuscula,  2  lineas  longa.  Stamina  petalis  dimidio  breviora,  car- 
nosula,  subcompressa,  subulata.  Anthera  inironai,  ^y/i' stamina  fiequantea.  Dnqkt 
compressiusculte,  pulposse,  cffirulescentes,  f  poll,  longie.  Putamen  mgoaom,  oom- 
pressum.     Tetta  maculis  elongatis  rubris  notata. 

Colebrooke  describes  the  cotyledons  as  "  folded  one  within  the  other,  plaited  once 
longitudinally  and  thrice  transversely." 

6.  S.  Umoniacea  (Wall.  Cat.  1000 !)  ;  foliis  lanceolatis  vel  ob- 
longis acutis  vel  acuminatis  crasse  coriaceis  glaberrimis,  paniculis  elon- 
gatis folia  aequantibus  vel  snperantibus  aphyllis  vel  foliosis  brcviter 
ramosis,  petalis  late  ovalibus  obtusis,  staminibus  hand  exscrtis,  dmpis 
compresais  rotundatis. — Celastrinea,  WaU.  Cat.  9015  ! 
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Hab.  Sikkim,  ad  basin  Uimalayee  1  Assam,  Griffith  !  Khasia,  a  basi 
ad  alt.  3000  ped.!  Silhet,  Wall.!  Chittagong  !—(Fl.  Sept.  Oct.)  (t?.c.) 

Frutex  alte  Bcandens,  cortice  Iseyigato  vel  vix  striatulo  fdsco.  Folia  8-7  poll. 
k)Qga,  li-2i  lata,  basi  rotimdata  vel  acuta,  sabtns  in  sioco  crebre  reticulata.  Nervi 
obliqm,  inconri.  PanictUa  rnbescentes,  glabeirimse,  intcrdom  foliosee  et  elongatfie, 
aspioB  aphyllcc  et  folia  eeqnantes  vel  iis  paullo  breviores,  axillares  vel  paallo  supra- 
axillares,  basi  squamulis  gemmaceis  persistentibas  stipatse,  alteme  ramosae ;  ramiili  % 

vix  i-poUicares,  rariua  in  panicolis  folioais  fere  pollicares,  2-5-flori.    Flores  minuti,  y 

flavidi.  Sepala  sabciHata,  rotnndata.  Petala  obovata,  brevissime  nnguiculata,  i^ 
poll,  longa,  5-nervia,  camosnla,  basi  intas  sulco  longitudinali  exarata.  Stamina  de- 
mmn  petala  squantia;  filamenta  camosa,  snbcompressa,  apice  incorva.  Ovaria 
pamm  compressa.     Styli  abbreviati. 

This  species  oomes  nearer  to  Blame's  S,  MeTiitcotia  tban  any  other  of  onr  conti- 
nental species. 

In  some  collections,  bnl  not  in  the  Linnean  Society's  Herbarinm,  a  species  of  Pho- 
Hnia  occnrs  as  Wall.  Cat.  1000  B. 

7.  S«  paniciilata  (Edgeworth !  mss.  in  Herb.  Benth.) ;  foliis  ellip- 
tico-  vel  oblongo-lanceolatis  acutis  basi  rotundatis  vel  acutis  coriaceis, 
paniculis  elongatis  folia  fere  sequantibus  vel  superantibus  laxe  pilosulis 
a  basi  ramosis  ramis  iiregulariter  cymosis,  antheris  introrsis, 

Hab.  In  Himalaya  subtropica,  infra  3000  ped.  alt.;  Garhwal,  Edge^ 
worth!  Kumaon,  Madden!  Str.  et  JFint.! — (r. *.) 

Eamuli  glabri,  fnsci,  striatuli.  Folia  5-8  poll,  longa,  IJ-S  lata,  petiolo  |-1- 
poUicari,  glabra,  jnniora  vix  puberola.  Nervi  obliqui,  arcaati,  venulis  in  sicco  crebre 
reticolatis.  Panieula  plerumqae  aphyUse  sed  interdnm  foliosse,  et  tnnc  folia  floralin 
ceteris  conformia  aut  parva  ovato-lanceolata  li-2-pollicaria.  Hamuli  panieula  1-2- 
pollicares,  apicem  versus  cymose  multiflori.  Sepala  ovalia,  1-nervia,  dorso  dense 
pilosa.  Petala  oblouga,  vix  acuta,  3-5-nervia,  14  lin.  longa.  Stamina  petalis  di- 
midio  breviora.    Filamenta  ligulata,  apice  subcontracta. 

X.  LAEDIZABALE^. 

Flores  abortu  unisexuales  vel  polygami.  Sepala  6,  serie  duplice  dis- 
posita,  rarius  3,  hypogyna,  caduca,  sestivatione  valvata  vel  parum  im- 
bricata.  Petala  6,  rarius  nulla,  sepalis  opposita  et  ssepe  multo  minora, 
squamseformia.  Stamina  6,  in  floribus  masculis  sepalis  petalisque  op- 
posita ;  filamenta  libera  vel  in  tubum  coalita ;  antheres  liberse,  adnatae, 
extrorssB,  connective  apiculatse :  in  hermaphrodito-foemineis  parva,  sem- 
per libera,  saepissime  poUine  vacua  (in  Decaisnea  pollinifera).  Ovaria 
3,  sepalis  exterioribus  opposita,  rarissime  6-9,  lineari-oblonga,  unilo- 
cularia ;  ovula  numerosa,  secus  suturam  ventralem  biserialiter  dispo- 
sita,  anatropa  vel  supra  totam  superficiem  ovarii  sparsa,  orthotropa, 
serius  anatropa  vel  campy lotropa.  Carpella  magna,  tot  quot -ovciriii, 
palposa,  indehiscentia  vel  intus  longitudinaliter  dehiscentia,  follicu- 
laria,  pulpa  repleta,  polysperma,  ssepissime  endospermii  processubus  ad 
axin  fere  productis  pseudo-multilocularia.  Semina  anatropa  vel  cam- 
pylotropa,  testa  nitida  Crustacea  vel  cartilaginea.  Albumen  copiosum, 
oleosum ;  embryonis  minuti  radicula  ad  hilum  versa. — Frutices  ut  plu- 
rimum  volubiles,  rarius  erectiy  glabri.     Eamuli  basi  gemma  squamis  sub- 
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pernstentibM  vestitL     Folia  allema,  digitata  vel  jnnnata,  exsUjmUiia^ 
foliolU  ariiculatis.     Inftorescentia  racemosa,  racemis  axillaribus  vel  ter- 
minalihui  inlerdum  corymboah,     Flores  alhi  viridesceniea  vel  purpurei. 
Fructus  ^»Zj709iM,  edulU. 

This  small  but  carious  gronp  was  originally  indicated  as  a  distinct  Order  by  BrowD, 
and  has  been  admirably  iUostrated  by  Decaisne  in  a  paper  pnblisbedin  the '  Archives 
dii  Mus^/  in  1887>  since  which  time  no  addition  has  been  made  to  oor  know- 
ledge of  the  Order.  Lardizabalea  arc  quite  intermediate  between  Mernqtermacea 
and  Berberidea,  but  possess  in  common  a  number  of  striking  characters,  which  en- 
title them  to  be  regarded  as  a  very  distinct  family.  In  the  number  and  arrangement 
of  the  parts  of  the  perianth  the  flowers  agree  with  both  Orders ;  but  their  form,  and 
especially  the  shape  of  the  stamens,  which  are  often  monadelphous,  and  have  ^on- 
gated  anthers,  readily  distinguish  them  from  both.  The  polyspennous  fruit  is  also  a 
peculiar  character,  shared  only  by  PodophffUum  amongst  Berberidete.  The  abnormal 
arrangement  of  the  ovules  over  the  whole  surface  of  the  ovary  was  formerly  consi- 
dered a  universal  distinguishing  mark,  but  in  Decaunea  the  on^nary  type  reappears. 

In  the  unisexual  flowers  and  scandent  habit  of  the  majority  of  the  Order,  Lardiza- 
balea agree  with  Menitpermacea,  but  the  indefinite  ovules  and  the  whole  structure 
of  the  andixBcium  at  once  distinguish  them,  and  compound  leaves  do  not  occur  in 
MenUpermaeeatt  except  in  the  impei'fecUy  known  genus  Burasaioy  which,  as  we  have 
already  mentioned,  is  in  that  respect  quite  intermediate,  but  seems  to  have  the  em- 
bryo of  Menifjpertnacea.  To  Berberidea  they  approach  through  Lardixabafa,  which 
has  flowers  and  leaves  more  like  those  of  a  Berberry  than  those  of  the  Asiatic  genera 
of  the  Order,  and  esi)ecially  through  Decaisnea,  which  has  the  simply  pinnated 
leaves,  and  leaflets  articulatitig  with  the  petiole,  of  the  section  Mahonicy  and  through 
Podophyllum^  which  has  a  fleshy  pericarp,  broad  placenta,  and  the  seeds  imbeddled 
in  pcQp.     The  solitary  carpels  of  Berberidea^  however,  at  once  distinguish  them. 

The  number  of  species  known  is  very  small,  and,  except  two,  which  are  natives  of 
western  South  America,  beyond  the  tropic,  the  group  is  entirely  confined  to  the 
Himalayo-Chin^e  region,  the  species  occurring  throughout  the  Himalaya  and  in  the 
Khasia,  and  in  the  hilly  regions  of  China  and  of  Japau.  None  are  known  iu  Ava, 
in  the  Malayan  Peninsula,  or  in  the  Indian  Archipelago. 

1.  DECAISNEA,  H.f.  et  T. 

Sepala  6,  lineari-subulata,  aest.  subimbricantia.  Petala  0.  Stamina 
iu  fl.  masc.  monadelpha,  tubo  cylindrico,  antheris  oblongis,  oonnectivo 
in  processum  longiim  attenuatum  producto ;  in  hermaphroditis  panra, 
antheris  masculorum  similibus  sed  minoribus,  filamento  brevissime  li- 
bero  suffiiltis.  Ovaria  3,  lineari-oblonga,  stylo  disciformi  oblique  obo- 
vato-oblongo  intus  sulcato.  Ovula  placentis  2  filiformibus  parallelis 
sutune  ventrali  approximntis  sed  abea  discretis  inserta,indeiinita,  nume- 
Tosissima,  anatropa.  FoUiculi  pulpa  repleti;  semina  indefinita,  prope 
suturam  ventralem  biseri alia,  horizon talia,  compressa,  obovata,  testa  Crus- 
tacea atro-fusca  nitida  Isevi. — Frutex  erectus  subsimplex,  foliis  pinnaiis, 
inflorescentia  racemoaa  tenninali,  iloribus  virideacentibus. 

This  remarkable  genus  makes  a  very  unexpected  and  valuable  addition  to  our  know- 
ledge of  the  Natural  Order  to  which  it  belongs,  and  will  therefore  most  appropriately 
have  the  name  of  M.  Decaisne*,  in  whose  admirable  monograph  we  have  a  model  of 

♦  Two  Orchideous  genera  have  already  been  dedicated  to  M.  Decaisne,  one  by 
Brongniart,  the  other  by  Lindley :  but,  by  an  uuforiunatc  mischance,  in  both  cases  a 
]irjvious  name  supersedes  that  of  Becaimca. 
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botanical  mvestigatioa.  The  floral  charactera,  and  e?en  the  fruit  of  Deeaitnea,  es- 
tablish in  the  dearest  manner  its  close  affinity  to  Stauntonia  and  Lardizadala,  while 
the  more  normal  arrangement  of  its  ovnles  and  seeds  constitntes  a  remarkable  transi- 
tion from  their  abnormal  insertion  in  these  genera  to  the  ordinary  mode  of  placenta- 
tion. 

The  ripe  frdt  is  entirely  filled  with  a  cellular  pulp,  which  is  developed  from  the 
growing  walls  of  the  whole  surface  of  the  pericarp,  and  forms  a  complete  homoge- 
neous mass,  leaving  no  cavity  anywhere.  This  is  firmly  attached  to  the  seeds  all 
round,  but  we  cannot  find  that  the  adhesion  is  organic,  eicept  at  the  hilum,  where 
there  is  a  broad  organic  attachment  between  the  testa  and  pulp.  Vessels  originating 
from  all  parts  of  ihe  surface  of  the  pericarp  ramify  through  the  pulp,  but  do  not 
meet  in  the  axis  of  the  fruit.  This  structure  is  very  different  from  that  of  Holi- 
b&lliay  in  which  the  ovules  are  imbedded  in  cavities  of  the  walls  of  the  ovary,  and  the 
seeds  are  consequently  included  in  separate  loculi  of  the  walls  of  the  pericarp,  and  in 
which  the  pulpy  septa  do  not  meet  in  the  axis,  nor  contract  any  adhesion  with  the 
surface  of  the  testa.  Torrey  describes  the  arillus  of  Podophyllum,  a  genus  allied 
to  Lardizabalea  in  several  important  characters,  as  a  pulpy  expansion  of  the  very 
broad  placenta,  filling  the  cavity  of  the  fruit,  and  enveloping  the  seeds,  but  not 
contracting  any  further  adhesion  with  the  walls  of  the  pericarp  ;  this  is  a  third  mo- 
dification of  the  development  of  pulp  which  is  only  partially  comparable  with  the 
two  described. 

The  genus  Deeaunea  is  even  more  interesting  ou  account  of  its  peculiar  habit 
than  its  placentation.  It  is  erect  and  nearly  simple,  resembling  at  first  sight  one 
of  the  shrubby  Araiiaeea  which  are  so  characteristic  of  the  humid  forests  of  the 
eastern  Himalaya.  The  soft  stem,  with  large  pith,  and  the  very  large  pinnated 
leaves,  which  disarticulate  between  each  pair  of  leaflets,  increase  this  resemblance, 
which  is  another  curious  instance  of  the  analogy  in  general  asi)cct  between  Araiiaeea 
and  Umbellifera,  on  the  one  hand,  and  the  group  of  Jpocarpous  TAalamiJloree  on 
the  other,  long  ago  indicated  by  Lindley. 

1.  D.  insisnis  (H.f.  et  T.  in  Proc.  Linn.  Soc.  ii.  Dec.  1854). — 
Slackia  insignis,  Griffith^  Itin,  Notes,  187,  No.  977  {non  ejuadem  in 
Palm.  Bot.  Ind.  161). 

Hab.  In  Himalaya  orientali  interiori  temperata,  alt.  6-10,000  ped. ; 
Sikkim  1  Bhotan,  Griffith/— (Fl  Mai.;  fr.  Oct.)  (c.  v.) 

Frutex  erectns,  robustus,  subsimplex,  medulla  crassissima,  apicem  versus  camo- 
anlns,  herbaceus,  foliosus,  glaber.  Folia  altema,  patentia,  imparipinnata,  ^3-pe- 
dalia,  petiolo  cylindrico  subangulato  striate,  supeme  non  sulcato,  basi  lurticulato. 
Foliola  opposita,  6--8-juga,  ovata  vel  ovato-knceolata,  plenimque  longe  acuminata, 
S~5  poll,  longa,  l^-S  lata,  basi  acuta,  petiolulo  i-i-i)oU.,  submembranacea,  subtus 
glauca,  secus  costam  nervosque  sparse  puberula,  demum  glabrata.  Racemi  plures, 
terminoles  vel  laterales,  elongati,  fere  pedales,  multiflori,  erecto-patentes.  Bractea 
minutffi,  Bubulata;,  cito  deciduce.  Pedunculi  gracilcs,  poUicares,  flores  longitudine 
squantes.  SepcUa  lineari-lanceolata,  longissima,  angustata,  tenuiter  membranacea 
(in  vivo  subcarnosa),  multinervosa,  tenuiter  puberula.  Folliculi  3  poll,  longi,  diam. 
f-poll.,  cylindrici,  divaricati,  recurvi,  utrinque  obtusi,  irregulariter  rugosi,  sutura  veu- 
trali  dehiscentes,  crasse  coriacei,  pulpa  solida  dulci  repleti.  Semina  circa  40,  placen- 
tis  binis  panllo  intra  foUiculi  margines  sitis  a  sutura  t  vel  -^  poll,  distantibus  inserta, 
obovato-ovalia,  compressa,  pulix)  nidulantia.  Testa  fragilis,  basi  suboblique  hili 
cicatrice  lineari-oblonga  notata,  intus  rhaphe  marginali  pericarpio  avcrsa  percnrsa ; 
ehalaxa  apicalis ;  endoipermium  tenue ;  albumen  flavum,  carnosum,  oleosum ;  embryo 
albas ;  radicula  hilo  versa. 

Tbe  fruit  of  this  species,  which  is  eaten  by  the  Lepchas  of  Sikkim,  is  very  pala- 
table, and  might  probably  be  improved  by  cidtivation. 
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Septh  6,  btsemlia,  exL  xst.  valrata.  PeUJm  6,  bneeolata,  sepalis 
mnlio  nuDon.  Si^imiMa  in  masralis  mooad^ilia,  eonnectiTo  nltn  an- 
thens  obloiigas  apicnlatn,  in  f^emineis  Mmima  fiben  abortira.  Ota- 
ria  3,  OToiciea,  sljlo  obioogo  acato  apjcaalala.  Ovmla  parieti  affixa, 
cpana,  pilis  immena. — Fnitex  apoad^,  foliis  iriJbliolMiii,  infloresooitia 
ajTUMii  raefno^Oy  floribos  fmrmiU  ex  alio  tindaeaUiimi. 

Tlds  LtUe  FTT.^  </  wUdi  oclr  ow  tperia  is  Wova,  it  doadj  allied  to  Sf«u- 
^xt«,  frocn  vLrh,  h^verer,  h  is  at  oace  dtstinguiihcd  by  tbe  ymeact  of  petals  and  i 

by  the  trJi>L^le  .'aot  dl^iuie.  ieanresw 

1.  P.BraBaBijBa(I)«aisDe,  AidLMns.L190.t.l2  A);  folioiis 
iernis  laooeolato-OTatis  acominatia  snprm  nitidis  sobtos  glanoesoaitibiis, 
floiibus  laoemods  laxis,  peduncolis  siAfasfimbitis. — Stauntonia  Bnmo-  < 

niana,  f^'aU.  Cat.  4592  !  ' 

Hab.  In  montibus  Khasia,  alt.  S-4000  pecL ! — (FI.  Oct.  Not.)  (r.  r.) 

Fruiex  alte  •ranclfii'i,  rums  toetibas  cortiee  nigoso  sobeioso  paTKdo.  Baantti 
pnrpiira,  striati.  ^ubanziJati.     Folia  looge  petiolata,  petic^  basi  incraasatis ;  foUcIa  i 

orata  tcI  orato-Ianceclata,  obtose  rd  arBUte  araininata,  larius  obtasa,  basi  roton-  j 

data,  giabn,  supra  Icc.vU,  ^abtos  giaoca,  S-5  p:«U.  longa,  1-2^  lata,  pctjololis  an- 
galatis  xoedio  1-1 7  poll,  ioiigo,  latenlibos  dimidio  brmoribua.  Pedmmemli  axiDares, 
£udcmati,  tobercalo  sqaamirero  inierti,  2—4  poli.  longi,  rigidiiisciili,  flexoosi,  gradles. 
Pedic^lli  patentea,  bracteola  lineari-membraQacea  suf^dti,  loogi.  Flora  fiEmind  mas- 
colis  fere  diiplo  majores  f-poUicaies.  Sepala  tcnoia,  teninter  nerroaa.  Carpelia  (1 
tantam  risum  oToidea,  otzinqae  obtosa,  granolofia,  1^  poQ.  longa.  Sfmina  in  pulpa 
nidnlantia,  nndique  affiia. 

We  bave  before  us  two  specimeos  firom  the  TaDer  of  Assam,  one  colleeted  by  Grif- 
fitli  and  one  by  Mr.  Simons,  wbidi  are  probably  referable  to  this  ^ledes,  as  they 
only  differ  by  tbe  leases  being  obtuse  and  Ibinner  in  texture,  both  Teiy  Tariable  dia- 
neters  in  this  Order.  The  flowers,  whidi  are  male,  are  identical  wfth  those  of  P. 
BruMOHioMa. 

3.  HOUAOIsLIA,  WaU.  (non  Hook.) 

Sepala  6,  biserialia,  ext.  ffist.  ralvata,  int.  snbimbricata.  Petala  6, 
minuta,  sqnamaefonnia,  rotundata.  Stamina  6,  libera ;  filamentn  (in 
foemineis  minima  effoeta)  crassiuscula,  cjlindrica;  anikera  lineares, 
extrorse  bilocnlaies,  oonnectivo  apiculatie.  Ovaria  (in  mascolis  rudi- 
mentaria)  lineari-oblonga,  pulpa  repleta,  stigmate  oblongo  terminata. 
Ovula  namerosa,  parietibus  nndique  afiBxa,  pilis  immersa,  orthotropa, 
demam  anatropa.  Carpella  indehisoentia,  baccata,  polyspenna,  septis 
pulposis  a  pariete  ortis  medium  fere  attingentibus  pseudo-multilocula- 
ria.  Semina  in  locolis  solitaria,  anatropa  vel  semi-anatropa,  testa  fosca 
cartilaginea. — Fnitices  aUe  scemdetUes,  foliis  digitatU  S-9-foliolatU,  ra- 
cemis  axiUatibua  corymlttformibus,  floribus  purpureu  vel  viridescetttibMS. 

This  genus  was  originally  founded  by  Wallich  in  his  Tentamen  Fl.  Nep.,  but  after- 
wards abandoned  by  him  on  the  suppodtion  that  it  was  not  distinct  from  Siaunioma^ 
DC.  Decaisne  has,  however,  dearly  shown  that  unless  all  the  digitate  plants  of  the 
Order  are  to  be  reduced  to  one  genus,  a  course  which  docs  not  seem  to  us  adTisablc. 
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tliese  two  genen  most  remain  separate,  the  distinct  stamina  of  Hollbdllia  being 
abondaotly  snffident  to  chaFacterize  it.  It  has  a  veiy  wide  range  in  the  Himalaya, 
extending  from  the  Satlej  to  Assam.  In  the  extreme  west  the  species  are  rare,  oc- 
corring  only  in  very  homid  woods,  but  to  the  eastward  they  are  very  abundant, 
forming  immense  climbers,  whose  branches  ascend  lofty  trees,  and  hang  down  in 
dense  masses. 

The  leaves  are  at  first  very  thin  and  membranous,  but  become  finally  very  thick 
and  coriaceous ;  and  the  flowers  do  not  accompany  one  form  of  leaf  only,  but  occur 
with  every  state,  from  those  of  the  recently  expanded  shoot  to  the  most  rigid  and 
leathery.    The  pulpy  fruit  of  both  species  are  eatable. 

1.  H.latifolia  (Wall.  Tent.  Nep.  24.  t.  16);  foHoHs  3-6  ovatis 
vel  oblongis,  seminibus  rectis  obovatis. — Decaisne,  Arch,  Mus,  i.  194. 
L  12.  /.  B.  H.  acuminata,  Lindl.  Joum,  Hort,  Soc.  ii.  313.  Staun- 
tonia  latifolia.  Wall,  Cat.  4950  I 

Hab.  In  Himalaya  temperata,  alt.  5-9000  ped.,  a  Simla !  ad  Bhotan  1 
et  in  montibus  Khasia  supra  alt.  4000  ped. ! — (Fl.  Apr.  Mai.)  {v.  v.) 

Pruiex  alte  scaodens,  glaberrimus,  cortice  cinereo  vel  flavicant^.  Tolia  3-5-folio- 
lata;  petioii  foliola  sequantes,  angulati,  striatuli.  Foliola  baai  trinervia,  coriacea, 
rigida,  magnitudine  valde  varia,  minora  2  poll,  longa,  f  lata,  migora  6  poll,  longa, 
fere  2  lata,  petiolis  partialibus  utrinque  articulatis  {-li-pollicaribus,  intermedio  lon- 
giore,  latcralibus  (dum  qoinqne)  gradatim  brevioribus.  Racemi  versus  basin  ramnlo- 
nim  fasciculati,  elongati  (folia  fere  8Dquautes),  vel  abbreviati,  paucifiori.  Floret  ^-\ 
poll,  longi,  suaveolentes,  albi  vel  viridescentes,  pnrpurascentesve. 

This  is  a  very  variable  plant,  but  we  are  unable  to  distinguish  more  than  one  spe- 
cies. The  shape  of  the  leaves  is  very  variable,  and  the  colour  of  the  flowers  seems 
unimportant.  The  fruit  may  perhaps  afford  characters  of  importance,  though  we 
have  failed  to  detect  any. 

2.  H.  angostifolia  (WaU.  Tent.  Nep.  25.  t.  17);  foliolis  7-9 
anguste-  vel  lineari-lanceolntis. — BecaUne,  Arch.  Mus,  i.  194.  Staun- 
tonia  angustifolia,  WaU,  Cat.  4951 ! 

Hab.  In  Himalaya  temperata:  Nipal,  Wallich/  KumsLOiiy  Straehey 
el  WiiUerbottom! — (t?.  r.) 

Habitus  prions  sed  gracilior.  Folia  longius  petiolata.  Foliola  tenuiora,  lanceo« 
lata,  3-6  poll,  longa,  i-1  lata,  2  exteriora  brevissime  petiolata.  Semina  ovato-reni- 
formia,  minora  qnam  in  specie  prseeedente. 

We  have  not  ourselves  found  this  species  in  good  state,  and  can  therefore  add  no- 
thing to  the  characters  given  by  Wallich.  The  shape  of  the  seed  is  perhaps  the  only 
important  distinction  between  this  and  the  last  species,  but  we  must  leave  the  ded- 
aioQ  of  the  validity  of  the  species  to  those  who  have  an  opportunity  of  studying  this 
and  the  last  together  in  a  living  state.  Many  specimens,  which  we  cannot  otherwise 
distinguish  from  H.  latifolia^  have  the  leaves  very  narrow,  oblong,  or  almost  linear, 
and  therefore  differ  from  H.  angiuiifolia  only  in  the  number  of  leaflets.  Those  of 
H.  angustifolia  are,  however,  much  thinner  in  texture.  The  shape  of  the  fruit  seems 
the  same  in  both. 


XI.  BEEBEfilDE^. 

Sepala  et  petala  2-3^-mera,  tripiici  vel  multiplici  serie  altematim 
imbricata.  Stamina  definita,  petalis  opposita,  rarius  indefinita ;  anihe- 
ra  loculis  plerumque  vaWulis  sursum  revolutis  dehiscentes.     Owuium 
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solitaTiaiii,  mooocarpdlare ;  ovtda  paoca  t.  pfamma ;  tfylma  brenssimus. 
Frmciug  baecatiu,  noius  capsnlaris  t.  traosTeree  dehisoens.  Semima 
erecta  t.  horizoDtalia,  umbflioo  prope  basin  soblateralL  AJAmmem  car- 
II0611II1  T.  oomeum.  Embryo  axilis,  orthotiopos.  Ooiyledoma  appositse, 
gcnninatione  foliaoes. — Fmtices,  rariau  herbae,  pleraque  ylaHrriaue^ 
foliis  aUermu  nmpUeUna  eompodiine  dipulatit  v.  erdipultUU^  floiibiis 
axUlaribui  wlUariit  v./udcMlatii  racemotu  v.  nbeorymbotu,  pedioeltis 
ianbradeaiu. 

Berheride^t  are  pntt  j  nniformlj  aottered  orer  Uw  aoitli  ten^ente  sone,  except- 
ing in  Eonipe,  wbm  tlte  fsftag%  are  Toy  fev.  -Tbej  aboond  in  tiie  Himalaja,  and  in 
tlie  moontaina  of  America  from  the  latitude  of  Canada  to  Cape  Horn,  and  are  also 
fonnd  in  tJie  Malayan  Ardiipdago.  Within  the  Ajttic  xone  they  are  unknown,  aa 
alao  in  Australasia,  Polynesia,  and  Africa,  except  in  the  Mediterranean  region.  Ber- 
berit  itself  is  the  only  widdy  spread  genns  of  the  Order,  and  is  most  folly  deteloped 
in  the  Himalaya  and  Sooth  American  Andes.  Podopkyilvm  has  one  North  Ameri- 
can and  one  Himalayan  species.  Epimedimm  is  confined  to  the  north  temperate 
aone,  and  its  maximnm  occurs  in  Japan.  Leomiiee  and  Bomgn-dka  are  oriental 
genera. 

The  affinitiea  of  Berherideet  are  very  erident,  and  the  Umits  of  the  Order  are 
pretty  wed  marked.  They  are  immediately  alHed  to  LardixabaUie  throagh  lye- 
eaUnea,  whidi  has  amj^y  pinnated  leaTcs  and  articulated  petioles,  and  to  Jfnd- 
spenmea;  also  to  Kammnrmlacfa  through  Berberit,  which  has  nectaiial  glands  on 
the  petals,  also  throng  an  American  genns,  Jefenomia,  which  has  4-9-meroiis 
flowers,  and  through  Fodapkylimm,  whose  anthers  open  by  longitodinal  slits,  and  in 
one  species  ot  which  the  stamens  are  nnmerons.  Other  points  of  affinity  may  be 
pointed  ont  with  Anonaee^^  Magmoliaeea^  and  Pkwutrutce*,  but  these  are  what  are 
more  at  less  common  to  the  whole  group  of  Orden  to  whidi  it  bdongs.  In  its 
cotyledons  being  closely  applied  to  one  another,  it  diiferB  from  many  of  these  Orders, 
and  in  its  anthos  opening  by  valves  from  all  except  Atkerotpermett, 

BerberidetB  we  consider  to  have  no  striking  affinity  with  any  Orders  but  Apocar- 
pout  T/udamiJlora,  except  Fumariaeea  and  their  allies,  though  the  valvate  anthen 
have  been  considered  to  ally  them  to  Lamraceay  and  both  Augoste  St.  Hikire,  and 
htteiiy  Lindley,  have  endeavoored  to  show  that  they  are  most  closely  allied  to  Vinea. 
In  the '  Vegetable  Kingdom,'  indeed,  they  are  classed  in  the  same  alliance  with  Tinea, 
Droseraeeat  Fknuuriacea,  Piiiotporacea,  Olaeacea,  and  Cyrillacea,  with  none  of 
which,  except  Fumariacese,  do  we  r^ard  them  as  holding  any  direct  affinity.  It  ia 
there  said  that  Vines  and  Berberidea  "  so  nearly  agree  in  fructification,  that  if  n 
Berbery  had  two  consolidated  carpels,  and  anthers  opening  long;itudinaIly,  it  would 
almost  be  a  Vine."  Bat,  though  not  inclined  to  lay  mndi  stress  on  the  anthers,  we 
cannot  overlook  the  importance  of  the  characters  of  the  floral  organs,  nor  the  habit 
of  Vines,  the  number  of  parts  of  their  flower,  their  disc,  and  the  valvate  aestivation 
of  their  perianth,  points  which,  if  disregarded,  leave  few  upon  which  to  systematize 
amongst  Dicotyledons ;  added  to  which,  the  affinities  of  Vines  are  so  manifestly  with 
other  Orders,  Meliacea  (and  perhaps  Araliaeem),  of  Pittotporea  with  VioUteea  and 
Tremandrea^  of  Olacaeea  with  Santal<ieeay  and  of  Cyriiluee4B  with  still  further  re- 
moved Orders,  that  it  appears  to  us  impossible  to  bring  these  families  together  with- 
out in  each  case  substituting  analogical  resemblances  for  affinities. 

1.  BERBERISy  L. 

Mahonia,  NuU.,  DC. 

Sepala  6,  extus  2-3-bracteolata.  Petala  6,  concava,  iotas  plus  mi- 
nusve   biglaodolosa.     Stamina   6.     Stigma   peltatum.     Baeca  oligo- 
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sperma,  seminibus  erectis.  Embryo  majusculus. — Fratices  lignoflato, 
foliis  pinnatk  v,  suppremone  pinnarum  lateralium  sitnplidbus,  foliolis 
dipulisque  sape  in  spinas  abeuniibus,  fionhuajlavis, 

Berberis,  indading  Mahoniaf  is  a  perfectly  natural  and  rell-defined  genus,  whose 
spedea,  however,  are  so  singularly  sportive  in  habit  and  aU  characters,  that  it  is  im- 
possible to  form  any  accurate  estimate  of  its  extent.  One  hundred  have  been  enume- 
rated, which  number  may  no  doubt  be  reduced  by  one-half.  Both  botanical  authors 
and  horticulturists  have  long  been  aware  of  the  extreme  difficulty  of  limiting  the 
species  of  this  genua.  Of  its  sportive  character  the  European  B.  vulgaris  is  a  good 
example,  upon  which  we  are  the  more  anxious  to  dwell,  both  because  this  plant  occurs 
in  its  normal  English  form,  and  iu  many  abnormal  states  in  the  Himalaya,  and  be- 
canse  it  is  of  the  utmost  advantage  to  us,  who  press  npon  the  attention  of  our  fellow- 
botanists  an  amount  of  variation  in  mountain  and  tropical  plants  which  they  are 
slow  to  believe,  to  have  such  an  example  of  variation  in  Europe  to  quote.  With  the 
B.  vulgaris,  in  its  ordinary  north  of  Europe  form,  most  botanists  are«famUiar;  but 
this  is  so  unlike  the  Mediterranean  forms,  that  two  were  described  as  different,  one 
by  linnseus  and  Sibthorp,  under  the  name  of  B,  Cretica,  and  another  by  Rcemer  and 
Schultes  as  B,  JEtnensis,  species  that  are  now  considered,  by  some  of  even  the  most 
critical  European  botanists  (Boissier  and  Cosson  and  Gussone),  as  forms  of  B,  vul- 
garis; and  it  is  this  prominent  fact  to  which  we  desire  to  draw  attention  at  the  out- 
set, that  none  of  the  Himalayan  forms  we  here  reduce  to  B,  vulgaris  diSer  more  from 
the  typical  state  of  that  plant  than  do  B,  ^nensis  and  B,  Cretica.  The  B,  crata- 
gina,  DC,  of  Asia  Minor,  and  B.  emarginaUiy  Willd.,  of  Siberia,  appear  to  us  to 
have  still  less  claims  to  specific  distinction  than  ^nensis  and  Cretica,  and  indeed 
th^  have  been  reduced  by  some  authors  already ;  and  if  to  these  be  added  the  B. 
Canadensis  of  North  America,  the  geographicid  range  of  the  species  will  then  be 
from  Siberia  westward  to  the  lakes  of  Canada. 

In  the  Himalaya  Dr.  Wallich  distinguished  nine  8i)ecies,  all  differing  widely  in 
general  appearance  from  one  another,  and  from  B.  vulgaris;  many  of  them  also  in 
specific  characters.  To  these  (three  of  which  are  founded  on  error)  others  have  been 
added,  which,  being  found  fnrUier  west  than  Dr.  Wallich's  species,  approached  nearer 
to  the  European  types,  without,  however,  so  resembling  the  common  state  of  B. 
vulgaris  as  to  suggest  a  comparison  with  any  of  the  varieties  of  that  plant  which 
inhabit  a  similar  dimate ;  these  were  consequently  described  as  new. 

The  first  impression  conveyed  by  reviewing  the  whole  Himalayan  genus,  by  laying 
out  our  very  large  suites  of  spedmens  collected  with  a  view  to  show  variations,  was 
the  strong  resemblance  between  the  West  Himalayan  deciduous-leaved  forms  and  the 
European  B,  vulgaris^  amounting,  in  Kashmir  and  Kishtwar  spedmens,  to  absolute 
identity ;  and  that,  proceeding  eastwards  and  southwards,  the  more  coriaceous-leaved 
species  prevailed,  and  soon  replaced  the  others,  in  the  form  of  B.  aristaia  and  its 
varieties ;  that  in  Tibet  and  in  the  drier  regions  of  the  lofty  Himalayan  valleys,  we 
everywhere  found  small,  stunted,  excessively  spinous  spcdes,  with  small,  extremdy 
coriaceous  leaves,  and  racemes  often  reduced  to  umbels,  and  even  to  axillary  single- 
flowered  pedicels ;  and  that,  descending  lower  in  the  same  valleys  and  to  the  foot  of 
the  hills  along  the  whole  length  of  the  Himalaya,  many  of  these  appeared  to  pass 
bj  insensible  gradations  into  the  large-leaved  bushy  form  of  aristaia,  with  coria- 
ceona  foliage.  It  is  very  true,  that  both  in  the  dry  lofty  regions  and  in  the  lower 
humid  valleys,  we  could  distinguish  several  well  marked  forms  and  species,  often 
growing  side  by  side ;  but  the  spedmens  from  intermediate  elevations,  of  interme- 
diate temperature  and  humidity,  appeared  to  combine  all  these  into  an  inextricable 
plexns  of  spedes  or  forms  that  admitted  of  no  absolute  characters ;  and  the  more  com- 
plete and  extensive  our  materials,  the  more  did  the  spedies  blend. 

If  from  our  collections  we  turn  to  the  labours  of  others,  we  find  that  they 
have  terminated  in  an  equally  unsatisfactory  manner.  So  long  as  botanists  had  few 
»|M:dmen8,  these  were  easily  divided  into  species ;  but  the  characters  attributed  to 
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Rflvie.  aal  ocben,  ad  U  tbt  BOM  oC 
aMtWr  >jc  with  a»  ;»  tWir  view  of  tke  fiaiU  of  ti» 

Uaier  tbese  drcBKsUjKcs  «v  katv  fell  it  nniMbcBt  ofna  v  to  derole  m  grai 
ieai  'jf  tiac  tu  ftadrivf  tW  nnitioas  of  eack  orcaB,  ^rf  the  raril  has  been  to  i«- 
dare  the  ipeeaes  to  a  few  w^-aiiilnl  ibnas ;  aMder  these  we  hare  raajcd  the  spa* 
n-jcs  fpeeies  a»  Taneties,  rrtaiaiag,  hovrrcr,  the  jpuifc.  aaiacs  they  hore^  so  tlwt 
thej  aaj  be  app5«d  as  Mch  hj  those  who  take  a  difevaft  view  of  the  ▼alne  of  spe- 
ctte  ihiimlm  to  osrsches.  We  have  alK>  poialed  oat,  ander  each  variety,  fts  i^a> 
tioMto  the  other  varictiea  of  the  «ase  species,  aad  to  thoae  of  other  species. 

The  (bCuwing  reasarks  o«  the  vaiisiiuas  of  arpm%,  ete^  nay  be  uaihL 

As  regards  habit,  the  speeses,  without  eseeptioa,  vary  cxtRmdy,  amay  of  them 
bnm  tail  bashes  with  laig^i  bniacha  to  prostrate  stvated  shnbs,  ateuiJiag  to  coki, 
a»d  the  drsree  of  eipusoie  to  winds  aad  diuai^ht ;  a  redactkw  of  leaTes  and  stipules, 
to  spcMs,  ot  nawts  to  fawirhs  of  iowcra,  a  shortcniiip  of  the  pcdaaeles  aid  pedi> 
eels,  a  redactioD  ia  the  siae  of  the  iowers  aid  of  the  leaves,  wfth  additioiHtl  eoria- 
ceoosDeas,  and  wirtiBics  the  devdopneat  of  gintdalar  pobeaeenee  and  gfaneoos 
bbMNB,  are  all  characten  more  or  less  directlT  altiiblaMe  to  dcvalioii,  expoanre, 
eoU,  or  dniQghl ;  it  is  huwetct  to  be  reBurhed,  that  an  iacRased  sae  and  ieshincas 
of  berry  oAcn  aeeompaaies  these  chanees.  The  srancs  are  more  asnalhr  &-fid  in  the 
dry  coofltry  iotms  than  in  thoae  from  bamid  lofalitira 

There  is  no  natonl  or  roiwtant  distinction  into  tiuj^tm  and  deeadnons-bnTcd 
species ;  for,  thongh  some  speries  or  fonns^  as  B.  Ifdoida,  Jsimticm,  and  Ntfrnieutit 
are  always  penatcnt-leared,  and  the  eommon  fionn  of  B.  tml^aris  is  always  deci- 
dooos-leaved,  the  fcrms  CteiUm  and  JBteAutr  of  the  latter  have  often  very  pcrsJatrnt 
foliage,  and  the  daratioD  of  the  leaves  of  B.  mrittmi^  cntirdy  depends  on  the  d^th  of 
forest,  and  the  amoont  of  light,  heat,  and  moistnre  to  which  it  is  eooaeqnently  exposed. 
Hie  many  forms  of  this  jdant  which  have  been  raised  in  Kew  Gardois,  from  seeds 
sent  home  by  oorselves  and  others,  we  find  to  present  every  variety  in  amoont  of 
persistenee ;  and  after  three  years'  obserratioD  we  eondnde,  that  in  certain  aea90i» 
some  are  wholly  decidooDs  which  in  others  are  qoite  persistent,  and  that  the  period 
at  whidi  the  odd  arrives  has  a  diflerent  effect  on  different  varieties.  We  also  observe 
that  mocfa  depends  on  the  age  of  the  plant,  and  that  different  parts  of  the  shmb  are 
very  difierently  affected. 

The  size,  toothing,  and  cutting  of  the  leaves,  and  of  the  of^iosite  sides  of  eadi  leaf, 
vary  extremely  in  all  the  qiecics,  as  does  the  nomber  of  hsves  in  each  fascide;  in 
all  parts  of  the  individoals.  The  rapidity  with  whidi  thcj  ooloor  is  equally  vaziilile ; 
those  alpine  spedes  whidi  sre  in  the  upper  temperate  Himalayan  regions  caipoacd 
to  sadden  fro^  redden  rapidly,  converting  green  monotain-dopes  into  bright-ied 
in  two  nights.  The  racemes  of  flower?  are  often  more  or  less  cymos^  the  pediod» 
bdng  more  or  less  fasdenlate ;  these  and  the  pcdondes  vary  extrandy  in  robnstiieas, 
and  are  sometimes  almost  fleshy  and  very  glancons.  We  hav«  been  nnaUe  to  eonncct 
the  varioos  forms  of  infloresoence  with  habit,  further  than  that,  as  stated  above,  therv 
is  a  reduction  of  all  parts  in  alpine  forms.  Though  the  extreme  states  of  B.  oris- 
iota,  with  racemose  and  cymoae  infloresoence,  sre  extremely  unlike,  we  bare  gathered 
specimens  on  which  these  occur  on  one  and  the  same  brandi ;  we  hare  also  found 
stunted  spedmens  of  the  same  plant  with  solitary  axillary  pedieds,  wholly  resembling 
B.  anguloga  in  this  resped,  which  is  typicsDy  one-flowered. 

We  have  devoted  especid  attention  to  the  variations  of  the  flowers  and  fruit,  be« 
eause,  in  dl  polypetdous  genera,  in  which  there  is  a  gradud  transition  from  bracts 
to  petals,  the  floral  envelopes  all  vary  extremdy  in  relative  size  and  form.  The 
petals  themselves  are  notch^,  entire,  or  bifid  sometimes  in  the  same  qiedes,  specimen, 
and  even  flower,  and  vary  from  being  larger  than,  to  smdkr  than  the  sepds.  The 
size,  position,  and  prominence  of  the  glands  at  the  base  of  the  petds  is  a  most  fialln^ 
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doufl  diancter:  these  glandfl  originate  in  the  thickened  bases  of  the  nerves  of  the 
petals,  and  in  the  bud  idmost  sarroanding  the  bases  of  the  filaments. 

The  Tarieties  of  B.  vulgaris  show  many  forms,  and  every  colour  of  fruit, — black, 
white,  violet,  and  red, — as  indeed  was  long  ago  pointed  out  by  De  CandoUe ;  the  size 
and  nomber  of  seeds  and  oolonr  of  the  testa  also  vaiy  much,  as  does  the  length  of 
the  style  and  breadth  of  the  stigma,  though  to  a  less  extent. 

Amongst  the  pecniiarities  of  BerberU  the  leaf  is  the  most  remarkable.  It  was 
originally  explained  by  Linneeus  (Proleps.  Plant.  Amoen.  Acad.  v.  p.  880)  that  the 
spines  originate  in  rednoed  leaves,  and  represent  three  nerves.  At  first  th^  spines 
are  simple,  and  have  a  small  tooth  on  each  side  (or  two  in  some  alpine  forms)  to- 
wards the  base,  which  teeth  elongate  and  produce  the  triple  spine.  In  a  seedling 
BerberU  the  petiole  of  the  leaf  wiU  always  be  found  to  be  long,  slender,  articulate  Si 
the  base,  and  there  furnished  with  two  minute  stipules,  and  bearing  one  articulate 
leaflet ;  the  latter  is  often  contracted  above  the  joint  into  a  partial  petiole.  As  the 
plant  grows  older  the  petiole  shortens,  and  finally  becomes  obliterated,  but  in  all 
cases  the  leaf  will  be  found  to  be  articulate  with  the  stem.  The  minute  stipules  at 
the  base  of  the  slender  petiole  of  most  species  is  replaced  by  an  expanded  auricled 
sheath  in  the  pinnate-leaved  species. 

The  uses  of  the  species  of  Berberis  are  few  and  unimportant ;  the  yellow  wood 
can  be  used  as  a  dye,  and  the  fruit  of  some  is  acid  and  eatable ;  B.  L^cium  is  consi- 
dered by  Royle  to  be  the  Lycium  of  Diosoorides,  and  its  extract  is  found  useful  in 
India  in  inflammation  of  the  eyes,  under  the  name  of  Baeot. 

Sect.  1.  Mahonia. — FoUa  imparipinnata. 

1.  B«  Nepalenftis  (Spr.  Syst.  ii.  120) ;  foliis  pinnatis,  petiolo  arti- 
cttlato  basi  dilatato  vaginante  utrinque  stipula  subulata,  foliolis  2-12- 
jugis  spinuioso-dentatis^  floribus  in  racemos  erectos  simplices  v.  basi 
divisos  dispositis. — Wall,  Cat.  14801  B.  Miccia,  Ham.  m89.  ex  Lon^ 
Prod.  205.  B.  acanthifolia,  Wall.!  msa.  Don,  Syst.  Gard.  i.  118.  B. 
Lescbfinaultii,  Wall.  Cat.  1479!;  Wight  et  Am.  Prod.  i.  16;  Wight, 
Iconety  t.  940,  SpicU.  NeUgh.  i.  7.  t.  8.  B.  pinnata,  Roxb.  tMs.  Ma- 
honia Nepalensis,  DC.  Syst.  Feg.  ii.  21,  Prod.  i.  109 ;  Deleaa.  Ic.  Set. 
ii.  t.  4.     Ilex  Japonica,  Thun6.  Jap.  79.  efusd.  Ic.  t.*62  {fid.  Don). 

Hab.  In  sylvis  Himalayse  exterioris  temperatee,  alt.  6-8000  ped.: 
a  Bhotan  f  usque  ad  Garhwal  \  vulgatiss. ;  in  montibua  Kbasia,  4-5000 
ped.  1 ;  in  montibus  Nilghiri  et  Travancor,  alt.  5-8000  ped.  I — (El.  Oct. 
-Mart.)  (».».) 

DisTBiB.  Japan? 

Frutex  S-6-peda2is  (arbor  parva  in  montibus  peninsulas,  fide  Wight).  Caulit 
erectos,  aupeme  paroe  ramosus,  ramis  strictis  erectis  apice  foliosis.  Folia  patentia, 
6  unc.  ad  14-peaalia ;  folioia  1-6  unc.  longa,  ovala,  lauceolata,  v.  rotundata,  recta 
r.  falrata,  interdum  basi  cordata,  inferiora  minora  ct  rotundata,  valde  coriacea, 
nervis  bad  flabeOatim  dispositis ;  petiolus  strictns,  rigidus,  ad  insertionem  foliolorum 
articolatns,  basi  in  vaginam  semiamplexicanlem  v.  amplexicaulem  dilatatus;  vagina 
ntrinqne  stipula  subulata  aucta ;  vagina  superiores  lamina  et  petiolo  orbatce  in  brac- 
teaa  aen  aqnamas  gemmamm  transennt.  Braetea  1-2  unc.  longse,  apioe  dentatce, 
interiores  lineares  merabranaeese.  Racemi  plurimi,  erecti,  multiflori,  1  unc.  ad  pe- 
dales,  glauci  v.  rubicnndi,  interdum  subglandnloso-pubcruli.  Bracteola  coriacece, 
persistentes,  oblongie  v.  late  ovatK,  in  pedunculnm  decurrentes,  obtusse  v.  acuminata). 
PedieelU  erecti  v.  ascendentes,  bracteis  a^quilongi  v.  longiores,  }  unc.  longi.  F/oree 
flavi,  \^  unc.  longi.  Sepala  exteriora  parva.  Peiala  oblonga,  bifida,  nervo  oen- 
trali  apice  furcato  (in  exemplaribus  Sikkimensibns).  Bacea  oblonga  v.  globosa,  vio- 
lacea,  glauca,  carnoaa,  acerba,  -^-^  unc.  longa,  inexempl.  Nipalens.  elliptica,  in  exempL 
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SikkimeBS.  et  Komioiie&t.  lilMin,  deuqne  KfawMiff  ct  BonL  fifBiniwliP  fcre  ^obo- 
fris.     Semimm  2-^. 

We  kftYC  no  besitatioo  in  imitiDg  the  Pewimwlar  and  IHiaflia  with  the  Himalavau 
qfwdcs,  notwithstanding  the  diflerenee  in  the  diape  of  the  berries  and  feaAets  be- 
tween the  eKtrene  states  of  each.  Dr.  Wi^  inlonns  ns  that  he  has  cnhiTated  the 
Himabjran  one  side  hf  side  in  his  garden  with  that  of  the  Nilghiri,  and  finds  them  to 
be  nndistiogaishable.  Spedmens  of  the  Sikldm  plant,  cnltiTated  for  a  good  mnny 
yean  at  Doijiling,  aeq[aired  kMiger  racemes,  laigier  flowcn,  and  more  slender  pedicels 
than  the  wild  speciniens  in  the  adjacent  woods.   The  Innets  are  yoj  vanidUe  ofgnns. 

Sect.  2.  Folia  simplida  (nempe  unifoliokU). 

§  1.  Flora  racewuM  v.  Mubcofymboii  {imierdmm  w  B.  Ajsiatica  Jus- 

ciculait). 

2.  B.  Tolgaria  (L.) ;  foliis  plus  miniisve  deddids,  nusemis  elon- 
gatis  T.  abbreviatis  non  nmbellatis,  petalis  subintegris,  baocis  stigmate 
sessili  disooideo  ooronatis. 

a.  normalU;  ramulis  teretabos,  foliis  gracile  petiolatis  amplis  mem- 
branaceis  argute  seiratis  oblongis  lanoeolatis  oboYaUsre  acnUs  v.  apice 
rotundatis,  raoemis  foliis  longioribas  pendulis  simplicibus  noo  glaacis, 
floribos  majusculis,  baecis  orato-oblongis  rubris  compressis,  stigmata 
subsessili,  seminibas  2-5. — ^B.  vulgaris,  lAmn.  Sp.  472 ;  DC.  Prodr.  i. 
105 ;  Led.  Fl.  Ron,  79 ;  Thmb.  Fl,  Jap.  i.  146 ;  Bach.  le.  Fl.  Gerwu 
t.  1 8.     B.  Altaica  el  B,  Dahorica,  Hort.  (Jd.  Herb.  Lindl.). 

p.  eraiagma  ;  foliis  magis  coriaceis  rigidis  et  persistentibus  1-2^- 
uncialibus  iotegerrimis  ▼.  spinuloso-serratis,  raoemis  elongatis,  baocis 
oblongis  subsphjcricisve. — B.  crata^^ina,  DC.  SjfU.  ii.  9,  Prodr,  \.  106. 
B.  ema^naU,  WUld,  i.  395 ;  DC.  Prodr,  L  105.  B.  Ganadeusis,  MUl. 
Did.  n.  2 ;  DC.  Prodr.  i.  106 ;  Tonvy  H  Gray,  Fl.  Bar.  Am,  i.  50.  B. 
sphaerocaqra,  Kar.  ei  Kir.!  En.  PI.  Fl,  AU.  n.  46 ;  Led,  Fl.  Ron.  \.  742. 
B.  heteropoda,  Sekremk. !  En.  PL  Noo.  Soong.  102 ;  Led,  Fl.  Bo»$.  i.  742. 
B.  Torcomanica,  Karel.  mm.;  Led.  Fl.  Ron.  L  79. 

y.  jEtnensu ;  rigidior,  Tobustior,  humilis,  ramis  validis  crassis,  fo- 
liis 1-1  ^-uncialibus  obovatis  obtusis  mucronatisTe  rarias  lanoeolatis 
grosse  V.  crebre  spinuloso-serratis  rarius  int^errimis  subcoriaoeis  ner- 
vis  prominulis  opacis  nitidisve,  raoemis  subereciis  v.  nutantibus  foliis 
pauUo  longioribus. — ^B.  vulgaris,  var,  macroacantha^  GustoHe,  Fl.  Prod. 
Flor.  Sie.  i.  426.  B.  -Etnensis,  Prnl,  Flor.  Sic.  liS;R.eiS.  vii.  2  ; 
Moria,  Fl.  Sardoa,  i.  ^.  5.     B.  Kunawarensis,  Royle  ?  III.  64. 

d.  brackybotry9 ;  ramulis  robnstis  ssepius  glaucis,  foliis  vix  coria- 
ceis i— li-uncialibus  obovatis  lanceolatisve  aristatis  spinnloso-semilalis 
integerrimisve,  racemis  abbreviatis  multifloris  subcorymbosis. — B.  bra- 
chybotiys,  Edgeworth  !  in  Linn.  Soc.  Traiu.  xx.  29. 

c.  Cretica;  fruticulus  bumilis  v.  prostratus,  robustus,  d^ise  ramo- 
sus,  foliis  parvulis  i-1-uncialibus  ligide  coriaceis  angulatis  spinuloso- 
serratis  V.  lobatis  obovatis  cuneato-lanceolatisque  margine  incrassatis 
nervis  conspicuis,  racemis  elongatis  abbreviatisve. — ^B.  Cretica,  Linn.  1^. 
PI.  472;  Tkunb.  FL  Jap.  i.  146  ;  Siblk.  FL  Grac.  t.  342;  DC.  Lc. 
B.  vulgaris,  var.  australis,  Boinier  in  Ann.  8c,  Nat.  ter,  2.  xvi.  371. 
B.  Thunbei^i,  DC.  SkfBL  ii.  9,  Prodr.  i.  106. 
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Hab.  In  Himalaya  prrecipue  occidentali  temperata  et  subalpina,  ra- 
riiis  in  orientali ;  in  montibus  Belucbistan.  —  a.  normalia.  Kashmir, 
Kisbtwar,  alt.  5-10,000  ^A.\-^ p,  crat€Bgim,  Balti  et  Kashmir,  alt. 
8-10,000  ped. ! ;  Belucbistan  ad  Kelat,  Stocks!— y.  JSlnenm,  In  Hima- 
laya temperata  et  subalpina,  a  Simla  usqne  ad  Balti  vulgatissima,  alt. 
6—1 2,000  ped. ! — d.  brachybotrys.  In  Himalaya  temperata  et  subalpina, 
a  Simla  ad  Kashmir  frequens,  alt.  6-12,000  ped.!  Sikkim,  vallibus  in- 
terioribus,  alt.  9-11,500  ped.I— c.  Cretka,  Garhwal!  Kunawarl  Kash- 
mir, alt.  9-11,000  ped.!  Balti,  10,000  ped.!— (Fl.  vere.)  (o.v.) 

DiSTRiB.  a.  In  Europa  boreali !  et  media !  Podolia !  Persia  boreali ! 
Asia  minore  1 — fi.  In  Europa  centrali !  et  orientali !  Eumelia !  Turco- 
mania!  in  Asia  occidentali  et  centrali,  Soongaria !  necnon  in  montibus 
Americse  borealis! — y.  In  mont.  Hispanise  australis!  et  Siciliae. — 
c.  In  montibus  Hispanise  australis !  et  iusularum  maris  Mediterranei ! 
Asiae  Minoris !  et  in  Japonia  (2%tt«^.). 

Oar  Kashmir  specimens  are  in  no  way  distinguishable  from  the  common  English 
fonn  of  ^.  vulgaris;  they  have  obovate  membranous  leaves,  narrowed  into  rather 
long  petioles,  long  pendent  racemes,  with  subfasciculate  pedicels,  and  obovate-obloog, 
compressed,  scarlet  berries,  with  two  to  five  seeds,  and  sessile  stigmata.  The  bark  is 
attacked  by  a  minute  fungus,  giving  it  a  dotted  appearance,  as  in  England,  and  which 
led  Torrey  and  Gray  (Fl.  N.  Am.  p.  50)  to  give  the  dotted  bark  as  a  distinguishing 
character  between  B.  vulgaris  and  B.  Canadentu.  Proceeding  eastward  from  Kash- 
mir the  form  gradually  changes.  The  glands  or  rather  thickened  nerves  on  the  pe- 
tals are  very  variable ;  sometimes  there  are  two  diverging  thickened  lines  or  tuber- 
cles, and  at  others  these  divide,  and  in  some  cases  the  two  lateral  nerves  unite  with 
the  central  into  a  fleshy  opaque  mass. 

iS.  cratagina.  Although  there  are  some  differences  in  the  fruits  of  the  specimens 
brought  together  under  this  variety  or  form,  we  do  not  find  that  they  are  constant 
or  accompanied  with  any  other  characters  whatever.  It  is  hardly  distinguishable, 
except  by  the  want  of  a  style,  from  vars.  normalis  and  Jloribunda  of  B,  aristata. 
Stocks  considered  his  Kelat  specimens  as  undoubted  B.  vulgarity 

B.  emarginata  and  B.  Turcamanica  have  finely  toothed  leaves.  B.  Canadetuis 
has  the  toothing  of  Turcomanuuit  with  berries  like  those  of  emargituUa  and  a,  nor- 
malia;  some  specimens  of  it  in  the  Hookerian  and  Smithian  Herbaria,  from  Asa 
Gray,  Boott,  Hort.  Paris,  etc.,  are  absolutely  nndistinguishable  from  B.  vulgaris. 
With  regard  to  some  individuals  of  this  variety,  they  are  more  nearly  allied  in  habit 
to  B.  arisiaia  amongst  the 'Himalayan  Berberies,  than  to  vulgaris,  for  they  exhibit 
the  large  size  of  leaf  and  coriaceous  texture  of  that  plant.  But  a  moment's  reflec- 
tion wiU  show  that  this  is  what  should  be  expected,  the  hot  summers  of  Western 
Asia,  Siberia,  and  the  Canadas  being  more  favourable  to  the  foliage  becoming  co- 
riaceous, than  the  damper  climate  of  Western  Europe  is ;  and  the  same  thing  hap- 
pens in  North-west  India,  where  the  forms  of  Berbery  bdonging  to  this  group  have 
more  membranous  leaves  in  humid  localities  than  in  dry.  Torrey  and  Gray  indeed 
say  that  B.  Canadensis  is  **  very  distinct  from  B.  vulgaris,  with  which  it  has  in 
some  d^ree  been  confounded"  {Fl.  Bor.  Jm.  i.p.  50);  but  these  authors  give  no 
characters  that  are  not  common  to  both  European  and  Asiatic  specimens  of  B.  vul- 
garis, and  authentic  specimens  from  Dr.  Gray  show  them  to  be  specifically  identical. 
In  a  letter  Dr.  Gray  informs  us  that,  as  seen  growing  in  America,  they  appear  very 
distinct,  but  that  no  definite  characters  are  observable ;  and  the  same  may  be  said  of 
many  forms  of  B.  vulgaris  in  this  country,  as  any  good  nursery-garden  proves. 

y.  ^nensis.  Our  extensive  suites  of  specimens  accord  perfectly  with  Moris'  figure 
and  description,'  and  vary  a  great  deal  in  the  amount  of  toothing  of  the  leaves  and  in 
the  length  of  the  racemes  (in  which  there  is  less  tendency  to  become  abbreviated  and 
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umbellate  than  in  the  following).  The  brancheB  are  not  glancons.  V9e  have  seen 
no  ^na  specimena  of  this  plant,  which  Moris  describes  as  intermediate  between  B. 
Cretiea  and  vulgarit,  and  adds  that  it  retained  its  characters  of  habit  for  fi^e  yean 
when  grown  side  by  side  with  B.  vulgaris  in  the  Tnrin  Botanical  Garden.  Philippi 
also,  in  his  account  of  the  vegetation  of  iEtna  (Comp.  Bot.  Mag.  i.  92),  states  that 
it  is  the  same  as  B.  vulgarii.  There  are  also  in  Herb.  Hook,  specimens  of  this 
species  amongst  Bourgean's  Sooth  Spanish  plants,  labelled  B.  JBineiuu,  R.S.,  with 
the  synonym  of  B.  vulgaris,  yar.  auttralU,  Boiss.,  appended  by  M.  Cosson.  These 
specimens  have  the  leaves  less  serrated  than  in  the  Himalayan  form,  but  they  are 
very  variable  in  this  respect.  Royle's  description  of  B,  KunawarensU  is  erroneous 
in  describing  the  panicle  as  leafy  and  pedicels  as  8-5 -flowered. 

8.  brachwbotryt.  In  this,  which  is  hardly  distingnishable  in  many  cases  from  var. 
7,  JStnennt,  the  old  leaves  are  very  coriaceous.  The  flowers  are  abundantly  prodooed. 
llie  fruit  in  Kashmir  specimens  is  large  or  small,  reddish-black  or  covered  with  blue 
bloom,  on  stiff  and  horisontal  or  penddons  pedicds  of  variable  length.  The  Sikkim 
specimens  are  extremely  coriaceons-lesTed,  and  some  of  them,  not  being  in  fruit,  are 
perhaps  referable  to  B.  umbellaia  or  wr.Jloribunda  of  B.  aristata,  which  has  brown 
and  polished  (not  ^ncous)  branchlets. 

c.  Cretiea.  The  European  state  of  this  plant,  from  which  we  cannot  distinguish  our 
Indian  ones,  has  been  described  by  Boissier  as  a  southern  variety  of  B,  vulgaris  in 
the  body  of  his  '  Voyage  Botanique  dans  le  Midi  de  TEspagne,'  but  in  the  appendix 
he  suspends  his  opinion  in  deference  to  Grisebach,  who  (Fl.  Rnmel.)  says  that  it  is 
perfectly  distinct.  It  appears  under  favourable  conditions  to  grow  into  B.  craUBgina, 
which  again  is  not  to  be  distinguished  from  ywc.^oribwuia  of  B.  aristata  except  by 
the  fruit ;  indeed,  Grifltth's  Bhotan  specimens  of  B.  aristata  accord  in  habit  and 
foliage  entirelv  with  Aucher-Bloy's  B.  CrHiea  (391)  from  Libanns  and  the  Grecian 
Archipelago,  Living  very  small,  nearly  entire,  lanceolate  leaves,  but  differ  in  fridt 
and  the  long  pendulous  raceme.  Onr  Kunawar  specimens  accord  perfectly  with  the 
plate  in  Sibthorp's  *  Flora  Grajca.* 

3.  B«  aristata  (DC.  Sjst.  Veg.  ii.  8) ;  foliis  valde  coriaceis  pie- 
rumque  persistentibus  obovatis  oblongis  lanceolatisve  venosis  varie 
grosse  spinuloso-serratis  integerrimisve  acutis  obtusis  aristatisve  ses- 
silibus  V.  in  petiolum  angustatis,  floribus  racemosis  subpaniculatis  v. 
subcymosis  pendulis  suberectisve,  baccis  stylo  brevi  stigmateque  parvo 
terminatis. 

a.  normalis;  foliis  amplis  obovatis  oblongis  ellipticisve  acutis 
aristatisve  (l~3-pollicaribus)  apioem  versus  hie  illic  spinuloso-dentatia 
utrinque  viridibus  v.  subtus  glaucis,  raoemis  compositis  multifloris  v. 
subeorymbosis,  floribus  magnis,  pedieellis  rubris  glaueisve. — DC.  Prod. 
i.  106;  Hook.  Exot.  Flor.  t.  98;  BjoyU,  III,  64;  WaU.  Cat.  1474  ei 
1475  ex  parte!  B.  tinctoria,  Le^ch.  in  Mem.  Mm.  ix.  306 ;  Wight  ei 
Am.  Prod.  i.  16 ;  Dele^s.  Ic.  Sel.  ii.  t.  2 ;  Wighty  lU.  i.  ^.  8  ;  Fanhouite^ 
Flore  des  Serres,  vi.  ^  75  ;  Lindley  et  Paxton,  Fl.  Garden,  i.  Iff.  /.  5  ; 
Wall.  Cat.  1476 !  B.  Chitria,  Ham.  mss.;  Ker  in  Bot  Regft.  729 ; 
Don^  Prodr.  204.     B.  angustifolia,  Roxb.  Hort.  Beng.  87. 

fi.Jloribunda ;  foliis  obovatis  oblongis  lanceolatisve  integerrimis  v. 
varie  spinuloso-serratis  subtus  glaucis  v.  concoloribus,  floribus  racemosis 
umbellatisve,  pedunculis  ssepius  elon§(6tis  simplicibus,  pedieellis  brevi- 
usculis  elongatisve  iuterdum  valde  glaucis. — B.  floribunda  et  B.  petio- 
laris,  WaU.  msa.  sub  1474,  et  Don,  Sgst.  Gard.  i.  115  ;  Lindley  in  Penny 
Cyclop,  iv.  261.  B.  aristata,  Wall.  Herb.  1474,  ex  parte!  B.  affinis 
et  B.  oeratophylla,  Don,  Syst.  Gard.     B.  coriaria,  Boyle,  mu.;  Lindley 


;- 
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f/f  BoL  Buff.  N.8.  xiv.  t  46.    B.  umbellata,  landl.  in  Boi.  Beg.  1844.  t, 
44,  non  Wall,  mu, 

y.  micrantha ;  foliosa,  foliis  valde  coriaceis  ol)OYato-laiiceolati8  lan- 
oeolatisve  (l-S-poUicaribus)  grosse  spinuloso-dentntis,  racemis  elon- 
gatis  nutantibus,  floribus  parvis. — Wall.  Cktt,  sub  1474 ! 

Hab.  Per  toiam  Himalayam  temperatam,  a  Bhotan  usque  ad  Kuna- 
war,  alt.  6-10,000  ped. ;  et  in  montibus  Nilghiri  et  Zeylanise,  alt.  6- 
7000  ped. — a.  normalU.  Vulgatissima  a  Nipalia  !  ad  Sirmur!  sed  non 
in  Sikkim  yisa. — fi.  Jloribunda.  Kumaon  et  Garhwal,  alt.  7700-9500 
ped..  Sir.  et  Wint.I  Simla,  alt.  9000  ped. !  Kunawar,  Munro! — y.  mi- 
crantha. Nipal,  Wall.!  Garhwal !  Sikkim,  nit.  9000  ped.l  BhoUn,  Grif- 
fith  /— (Fl.  vere.)  (».  r.) 

This  plant  we  regard  as  only  less  Tunable  than  B.  vulgaru,  from  which  its  gene- 
rally much  more  coriaceons  leares,  more  fascicled  flowers  of  the  raceme,  and  the 
long  style  and  small  stigma,  best  distinguish  it.  Several  forms  are  known  in  our 
gardens,  of  which  B.  CAttria  and  B.  aristata  are  the  most  marked,  but  these  are  cer- 
tainly not  specifically  distinct.  In  the  Himalaya  we  find  far  too  many  intermediate 
states  to  admit  of  our  separating  them  even  as  varieties,  and  we  believe  that  they  are 
ehiefly  due  to  humidity  for  their  characters.  The  B,  tinctoria  of  the  Nilghiri  moun- 
tains and  Ceylon  is  another  form  which  sometimes  appears  distinct,  but  we  have 
many  specimens  from  those  countries  wholly  undistinguishable  from  the  Himalayan 
ones. 

a.  normalU.  The  leaves  vary  much  in  size,  and  the  small-leaved  specimens  from 
Simla,  having  often  smaller  flowers  too  (and  which  might  as  well  have  been  included 
under  var.  micrantha),  are  identical  with  both  Nilghiri  and  Ceylon  individuals.  The 
handsomest  state  of  this  variety  is  the  Kumaon  one  known  in  gardens  as  B.  Chitria, 
Ham.,  with  broad  elliptical,  almost  entire,  green,  veined  leaves,  often  8^  inches  long, 
and  racemose  panicles  4  inches  long,  bearing  fascicles  of  flowers  \  inch  in  diameter ; 
it  has  dark  berries  \-\  inch  long,  often  thickly  covered  with  bloom.  The  state 
figured  by  Ker  in  the  '  Botanical  Magazine,'  with  lanceolate  spinuloae  leaves  and 
numerous  pendulous  racemes,  is  a  very  slight  deviation  from  this.  This  form  {B. 
CAttria)  inhabits  Nepal,  Kumaon,  Garhwal,  and  Sirmore;  we  have  it  not  from 
Sikkim,  nor  from  the  peninsula.  It  is  scarcely  an  evergreen,  though  the  leaves 
remain  for  a  long  time.  In  the  peninsular  and  Ceylon  plant  {B,  tinctoria)  the 
leaves  are  1^-2  inches  long,  veined,  vary  from  orbicular  to  obovate  and  lanceolate, 
are  all  aristate  and  more  or  less  spiuulose,  and  often  very  glaucous  below.  It  was 
originally  referred  to  B.  aristata  by  Lindley  in  the  *  Penny  Cyclopaedia ;'  its  style 
is  sometimes  a  line  long.  It  is  fit^uently  an  evergreen.  A  host  of  subvarieties  of 
var.  normalU,  often  grafted  on  vulgaris,  but  which  keep  their  Iwbit  for  a  certain 
length  of  time  in  gardens,  are  referable  to  states  of  the  Nipal  and  large-leaved  form 
called  Chitria,  of  the  very  glaucous  evergreen  peninsular  plant  called  tinctoria,  and 
of  the  small  lanceolate-leaved  Simla  one,  the  angtutifolia  of  Roiburgh. 

fi.Jloribunda.  Many  specimens  of  this  appeared  to  be  so  distinct  from  var.  a,  n4>r^ 
malii,  that  we  at  first  hesitated  about  uniting  them ;  we  find,  however,  not  only  that 
they  are  connected  by  every  intermediate  grade,  but  that  several  Himalayan  bota- 
nists weU  acquainted  with  their  forms  have  preceded  us  in  uniting  them.  The  verj 
regularly  racemose  disposition  of  the  flowers  is  its  best  character,  but  ou  some  of 
Strachey  and  Winterbottom's  and  Wallich's  specimens  both  fasciculate  and  corymbose 
and  racemose  flowen  occur,  and  sometimes  on  the  same  specimen.  The  pedicels  of 
the  flowers  also  vary  extremely,  from  |— }  inch  long,  are  either  slender,  or  stouter 
and  almost  fleshy,  and  are  green  or  very  glaucous.  The  fiowers  are  usually  pale,  the 
petals  bifid;  beny  shortly  oblong,  very  glaucous,  its  style  distinct.  The  B.  roriaria 
of  Boyle  appean  to  us  undoubtedly  this  plant,  differing  only  in  the  lanceolate  leaves 
nnd  rcMi  fruit  without  bloom,  characters  of  no  im^iortance.    The  name  Chitria  was 
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intended  bj  Hamilton  (fid.  Penny  Cyclopcedia)  to  have  been  applied  to  this  plant. 
WaUich's  B.  petiolarit,  mas.,  has  membranaceous  leaves,  and  eiactly  resembles  B. 
umheliaia,  except  in  having  a  long  style. 

7.  micrantha.  This  retains  its  leaves  in  the  moist  forests  of  Sikkim  throughoat  a 
grrat  part  of  the  year,  and  is  probably  perfectly  evergreen  in  many  places.  la 
Sikkim  specimens  the  leaves  are  oonoolorous  below,  bat  they  are  glaocons  in  some  of 
WaUich's  from  Nipal,  and  in  some  of  Oriffith's  Bhotan  ones.  One  of  Wallich's  ^- 
cimens  entirely  resembles  tlie  '  Botanical  Register'  plate  of  B.  Chilriaf  except  in  the 
smaller  flowers,  which  are  less  corymbose.  In  some  Sikkim  specimens  the  leaves  are 
not  an  inch  long,  and  are  nearly  entire ;  in  Nepal  ones  three  inches  long,  and  grossly 
spinulose.  Small  states  of  this  are  not  distinguishable  except  by  the  froit  from 
var.  Creiica  of  B,  mUgari*,  and  others  in  all  respects  resemble  forms  of  B.  Ifdnm, 
Koyle. 

4.  B«  umbellata  (Wall.  Cat.  sab  1475  !) ;  ramuKs  gracilibus  vir- 
fratis,  foliis  plerumque  deciduis  obovatis  submembranaceis  varie  spiau- 
loso-serratis  in  petiolam  angustatis  subtus  glaucis  conooloribusve,  pedun- 
culo  elongato,  floribus  paucis  longe  pedioellatis  pendulis  subumbellatis, 
baccis  oblongis,  stigmate  subsessili  discoideo. — Bon,  Syst.  Gard.  i.  116. 
B.  aristata,  Bot.  Mag,  t  2549 ;  JFall,  Cat  1474 !  ex  parte. 

Hab.  In  Himalaya  temperata  et  subalpina,  alt.  9-11,000  ped. :  Bho- 
tan, OriffUh!  Sikkim,  in  vallibus  interioribas !  Nepal,  Wall,!  Kumaon 
ct  Garhwal,  Sir.  et  mnt.f—(Fl  vere.)  {v.  v.) 

Fruiex  virgatus,  8-10-pedalis,  ramis  gradlibus  sparse  foliosis.  Folia  |-2nnc. 
louga,  vix  coriacea.  Floret  et  fructus  B.  vulgaris,  sed  inflorescentia  diversa.  Bacea 
fusco-rubne. 

Intermediate  in  many  respects  between  B,  vulgaris  and  B,  aristata^  and  possiUy 
only  a  variety  of  B.  vulgaris.  It  is  a  slender-branched  plant,  8-10  feet  high,  with 
scattered  obovate  leaves,  hardly  glaucous  and  sparingly  toothed.  It  is  not  on- 
common  in  the  interior  valleys  of  Sikkim,  where  it  perfectly  resembles  the  B.  vul- 
garis in  habit. 

"We  have  found  it  quite  impossible  to  give  any  satisfactory  references  to  WaUich's 
Herbarium  in  the  case  of  the  species  of  Berberis.  Specimens  of  this  occur  under 
B.  aristata  and  B.  angulosa,  and  these  names,  together  with  those  of  B.  umbellata 
nnd  B.  petiolaris^  have  been  used  almost  indiscriminately  for  the  different  forms  of 
the  species  we  retain  as  B,  aristata,  umbellata,  and  angulosa,  and  have  been  distri- 
buted with  them  to  the  Linnean  Society's  and  other  Herbaria.  The  'BoUaical 
Magazine*  plate  of  B.  aristata  (2549)  well  represents  Wallicb's  and  our  umbdlata, 

6.  B.  Asiatica  (Eoxb.  in  DC.  Syst.  ii.  13) ;  cortice  pallido,  spinis 
mediocribus  parvisve  foliis  multoties  brevioribus,  foliis  duris  lacunoso- 
reticulatis  orbiculatis  obovatis  obovato-lanceolatisve  grosse  sinuato- 
spinosis  integerrimisve  subtus  glaucis,  pedicellis  dense  confeilis  v.  in 
raceraum  dispositis,  ovario  lagenaeformi,  stylo  subelongato,  baccis  ovoi- 
dcis  stylo  distincto. — BC.  Prodr,  i.  107  ;  Boxb,  Flor.  Ind.  ii.  182 ;  De- 
less,  Ic,  8el.  ii.  t,  1 ;  JFaU.  Cat,  1477  1  {excl.  syn.  B.  tinctoriae).  B. 
hypoleuca,  lAndl,  Hort,  Soc,  Joum.  ii.  246 !  cum  ic,  xyl, 

Hab.  In  Himalayse  vallibus  exterioribus  siccis:  Bhotan,  Griffilh! 
Nipal,  WaU!  Kumaon  et  Garhwal,  alt.  3-7500  ped.!  Afghanistan, 
Griff. I  monte  Parasnath  prov.  Bahar,  alt.  3500  ped.,  Edgeworth! — 
(Fl.  Feb.  Mar.)  (r.  v.) 

Frutez  robustus,  3-6-pedalis,  e  basi  ramosus,  ramis  rigidis  craasis  ssepius  tor- 
tuosis.     Spina  pro  gcncre  parvK,  3-5-crure8.     Folia  breve  pctiolata,  sulKrouferta, 
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craase  ooriaces,  ^S  one,  longa,  aristata  v.  apioe  inermi,  varie  groese  apinuloso-den- 
tata  ▼.  integerrima,  aubtus  glauca,  alba»  sicco  utriDque  pallida.  Flares  parvuli,  \-^ 
vmc.  diametoi,  in  eodem  nmulo  fascicolati  et  cMiymboso-racemoai,  fascicnlis  race- 
misve  foliis  brevioribna,  pedicellia  rubris  glaucisve  rigidiB  ^-1-pollicaribus.  Stamina 
Qt  in  B.  vuUfari.  BacetB  rnbne  ▼.  nigrtc,  glaucsc  t.  nitids,  magnitudine  variae,  stylo 
distincto  stigroateqne  discoideo  terminaUc. 

Though  ^fficult  to  define  by  words,  this  species  may  be  distingoished  in  all  states 
from  B.  arutaia  by  its  pale  bark,  smaller,  often  5 -fid  spines,  extremely  hard,  coria- 
ceoos,  strongly  nerved  and  reticulated  leaves,  that  are  lacnnose  on  the  surface,  pale 
and  very  glancons  below,  and  by  the  much  shorter  racemea  or  fascicles  of  more  nu- 
merous flowers. 

B.  Miaiica  afects  dry  rocky  places,  seldom  attaining  a  great  elevation,  and  is 
found  neither  in  Sikkim,  the  Khasia,  nor  the  peninsula,  whereas  it  abounds  on  the 
sommit  of  Parasuath  in  Bahar,  and  occurs  in  the  dry  Himalayan  valleys  of  Bhotan 
and  Nepq],  and  thence  westward  to  Afghanistan,  though  we  have  seen  no  specimens 
from  Uie  country  between  the  Indus  and  Satlej.  The  berries  arc  often  large  and 
eatmble. 

6.  B*  laydiun  (Eoyle  1  HI.  64) ;  spinis  mediocribus  triddis,  foliis 
anguste  v.  obovato-Ianceolatis  integerrimis  v.  spinoso-dentatis  pungen- 
tibas  pallidis  subtus  glaocis,  floribus  corymboso-racemosis,  pedioellis 
elongatis,  baccis  ovoideia  stylo  distincto. — Royle,  in  Linn.  Soc,  Trans. 
xvii.  94. 

Hab.  In  apricis  Hiinalayse  subtropicse  et  temperatse  vulgaris :  Garh- 
wal,  3500  ped.,  Roi/k!  Sir.  et  Wint.!  Simla,  3-9000  ped. !  Jamu, 
3-4000  ped. I  Kishtwar,  2500-9000  ped. I  Kashmir,  5000  ped.;  Marri, 
Fleming! — (Fl.  Apr.  Mai.;  fr.  Jim.  Jul.)  (r.  r.) 

Fruticulu*  rigidus,  ramulis  virgatis,  cortice  pallido.  Folia  6-8  fasciculata,  1^-2^ 
pollicana,  -^  vix  i  poll,  lata,  pallida,  laxe  venosa,  snbtus  glauca,  plerumqne  integer- 
rima, pnngentia,  rarins  varie  spinuloso-dentata.  Racemi  scepius  folio  longiores,  mul- 
tlflori,  longe  peduncnlati,  erecti  v.  nutantes,  demnm  penduli,  pedicelli  elongati,  soli- 
tarii  T.  ftsciculati.     Fructus  violaceos,  glauciis,  2-4-spermus. 

This  is  a  very  distinct-lookiug  form,  of  which  we  have  a  profusion  of  specimens 
from  all  the  localities  indicated.  It  frequents  sunny  places  at  elevations  between 
2500  and  9000  feet,  whence  the  specimens  at  the  lowest  elevations  are  often  fruit- 
ing whilst  those  at  the  upper  are  in  flower.  The  narrow,  entire,  not  lacnnose 
leaves,  pale  colour,  and  copious  small  flowers,  well  distinguish  it  from  the  ordinary 
state  of  B.  Asiatiea ;  but  there  are  states  with  broader,  more  coriaceous,  and  more 
reticulated  leaves,  that  are  difficult  of  discrimination.  Other  states  resemble  forms 
of  B.  aristata,  var.  micrantha,  and  still  others  the  B.  vulgaris,  var.  Oretica,  frt>m 
which,  however,  the  style  and  stigma  always  distiuguish  it.  The  broader,  paler 
leaves  chiefly  (in  the  absence  of  fruit)  distinguish  it  from  the  B.  CMnensis.  B.  eo- 
riaeea,  Royle,  mss.,  which  we  have  included  under  B.  aristata,  var.  ^,Jloribunda, 
may  be  referable  to  this,  but  we  are  inclined  to  think  not. 

§  2.  Pedicelli /(uciculaiiy  uniflori  {vide  B.  Asiaticam  in  §  1). 

7.  B.  Wallicliiana  (DC.  Prodr.  i.  107) ;  sempervirens,  spinis  gra- 
cilibus  3-5-fidis,  foliis  fasciculatis  late  orbiculari-  v.  oblongo-ellipticis 
lanceolatisve  utriuque  acuminatis  varie  grosse  spinuloso-serratis  utrin- 
que  lucidis,  pedioellis  plurimis  aggregatis  brevibus,  bacca  stigmate  sub- 
sessili  termioata. 

a.  alroviridis ;  ramulis  angulatis,  foliis  14-4-pollicaribu8  lanceo- 
latis  V.  anguste  obovatis  spinuloso-serratis. — B.  atroviridis,  TTall.  mss. 

2   Q 
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B.  Wallichiana,  ^aU.  PL  Ai.  Rar.  iii.  23.  t.  243 ;  Lindl.  et  Paxi.  ¥1. 
Gard,  i.  79./.  58 ;  Don,  Prod.  204;  Wall,  Cat.  14781 

/3.  microcarpa ;  ramis  aiigulatis  v.  profunde  sulcaiis,  foliis  at  in 
var.  a  sed  interdura  integerrimis,  baccis  parvia  elliptico-oblongis  m 
pulposia  stylo  bre?i  stigmateque  parvo  ierminatis. 

y.  UUtfolia;  foliis  late  oboYatis  elliptico-oblongisve  1-2-poilicari- 
bus,  floribus  ut  in  var.  a. 

d.  pallida ;  foliis  angriste  lanceolatis  2-3-pollicanbus  spinuloso- 
dentatis  subtus  pallidis  glaucisve,  fasciculis  paucifloris. 

Hab.  In  sylvis  Himalayee  temperatse  mediae  et  orientalis  et  mont. 
Khasia.— a.  Nipal,  JFaU,!  Sikkim,  alt.  8-10.000  ped.!  Bhotan,  Gr^- 
Jith/'-fi.  Khasia,  alt.  5-6000  ped.!— y.  Sikkim,  alt.  10,000  ped.!— 
d.  Bhotan,  GrijffliA  /— (Fl.  vere.)  (v.  ©.) 

a.  The  common  Sikkim  and  Nepal  fonn  of  this  species  is  a  small  evergreen  bosh, 
yrith  shining  glossy  foliage,  never  glaucous  below,  and  fascicles  of  8-20  flowers,  vari- 
able in  size,  as  are  their  pedicels  in  length  and  stoutness.  Berries  very  variable  in 
size  and  colour ;  those  of  oar  Sikkim  specimens  are  fleshy  and  very  lair  eating,  of  a 
black  purple  colour,  without  bloom.    It  is  found  in  the  inner  valleys  only  of  Sikkim. 

Var.  fi  has  altogether  the  habit  and  appearance  of  a,  but  the  berries  are  remark- 
ably different,  1>eing  much  shorter,  smaller  (i  inch  long),  scarcely  fleshy,  with  a  short 
style,  small  stigma,  and  one  or  two  seeds.  It  is  found  in  the  Khasia  alone,  and 
there  inhabits  a  much  lower  elevation  than  the  other  varieties  do  in  the  Himalaya. 

Var.  y  is  probably  only  a  state  of  a,  with  very  broad  leaves.  It  was  found  in  ez- 
posed  skirts  of  woods,  at  a  great  elevation,  and  1000  feet  above  the  level  at  whidi 
the  common  state  of  the  plant  grew.  In  form  of  leaves  it  resembles  some  states  of 
B.  arUiata,  but  the  serratures  point  upwards,  and  the  habit  is  different. 

8.  Of  this  variety  we  have  two  forms  from  Griffith,  of  which  one  differs  con- 
spicuously from  the  ordinary  form  of  B,  Wailiehiana  in  the  distinctly  gUmooos 
under  surface  of  the  leaves,  approaching  B.  Anatiea  in  this  respect,  from  which  it 
differs  in  the  long  slender  spines  and  Umceolate  leaves,  which  are  not  laconose.  It 
is  very  probable  that  its  glaucous  hue  is  due  to  the  bushes  having  grown  in  dry 
places.  The  other  specimens  have  not  the  glaucous  under-snrfaoe,  but  agree  in  every 
other  respect ;  and,  indeed,  considering  how  variable  the  glaucous  character  is,  it  is 
quite  possible  that  these  two  forms  grew  on  the  same  bush. 

A  very  fine  Javanese  BerberU,  collected  at  9000  feet  elevation,  by  Mr.  Lobb,  has 
been  alluded  to  as  B.  Wallichiana  by  Moore  (in  Card.  Mag.  i.  168),  who  says  that 
it  bears  the  name  of  B.  macropAylla  in  gardens.  The  flowers  and  fruit  are  unknown, 
but  the  foliage  differs  a  good  deal  from  any  known  state  of  B.  Wailiehiana.  It  is 
possibly  B.  Xanthorylon,  Hasskarl,  Hort.  Bogor. 

8.  B.  insignis  (H.f.  et  T.) ;  sem)^rvirens,  ramulis  ssepissime  in- 
ermibus  subteretibus,  foliis  solitariis  binisve  amplis  breve  petiolatis  el- 
liptico-  V.  iLneari-lauceolatis  utrinqiie  lucidis  spinuloso-dentatis  spinulis 
divergentibus,  pedicellis  confertis  crassis  brevibus,  baccis  ovoideis  stig- 
mate  sessili. 

Hab.  In  vallibus  hamidis  Himalayse  temperatse :  Bhotan,  Griffith! 
Sikkim !  et  Nipal  orient.!  alt.  7-10,000  ped.— (Fl.  vere.)  (r.  v,) 

Fmtex  4-6-pedaHs,  ramosus,  virgatus,  ramulis  elongatis  oortice  rufo-fusco.  Folia 
alterna,  snbremota,  rarius  bina,  rarissime  fasciculate  ct  spina  imperfecta  suffulta, 
Isetissime  viridia,  nitida,  valdc  coriacea,  sinnato-dentata,  dentibus  spinosis  patentibns, 
folia  Ilicit  Jqutfolii  referentia,  3-7-pollicaria,  petiolo  brevi  cum  ramnlo  articii]ata. 
Floret  8-20  fasciculati,  pedicellis  brevibus  validis,  ^1-pollicaribuB,  corvis.     Pert- 
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mUkium  4x>riaoeo-eiymo0iim.  Peiala  bifida.  Stamina  breTinscala.  Baeea  nigre, 
-^  one.  longsB,  pulpoaie,  stylo  brevissimo,  stigmate  parvo,  2-4-8pennfe,  carne  aoreo. 

A  native  of  the  lofty  damp  forests  of  Sikkim  and  £ast  Nepal,  where  it  forms  a 
most  beantifol  erergreen  bush,  with  leaves  closely  resembling  those  of  holly,  and 
dnsters  of  pale  golden  blossoms.  The  rarity  of  spines,  terete  branches,  solitary 
and  very  large  leaves,  are  all  remarkable  characters,  bat  no  doubt  susceptible  of 
great  modifications  by  climate,  of  which  we  have  indications  in  the  ooeasional  deve- 
lopment of  8-7 -fid  spines,  and  in  the  leaves  becoming  smaller,  with  a  tendency  to  be 
Csaciculate,  in  the  drier  more  northern  valleys.  The  leaf-spines,  too,  which  are  ge- 
nerally divergent  firom  the  margin,  sometimes  point  upwards  towards  the  apices  of 
the  leaves  which  U^en  strongly  resemble  those  of  B.  WtUlicfuana,  var.  7. 

There  are  leaves  of  a  Javanese  species  in  Herb.  Hook,  much  resembling  this,  but 
they  are  broader,  more  membranous,  finely  toothed,  rather  glaucous  beneath,  and  re- 
ticulated above. 

9.  B.nlidna  (H.f.  etT.);  fruticulus  glaucus  robustus  horrid  us, 
spinis  validis  3-partitis  basi  latis,  foliis  fasciculatis  spinis  sequilongia 
Hneari-lnnceolatis  cuneatis  obovatisve  pangentibus  marginibus  incras- 
satis,  floribus  parvis  brevissime  pedicellatis  dense  congestis,  ovariis  sub- 
glandulosis,  ovulis  4,  baccis  parvis. 

Hab.  In  Tibetia  occidentali;  Nubra,  in  petrosis  aridis,  alt.  14- 
16,000  ped.!--(Fl.  Jul.  Aug.;  fr.  Sept.)  {v. v.) 

Fruticulus  l-2-pedali8,  Viieem  referens,  conferte  foliosus  ct  creberrime  spinosus, 
glaucescens,  ramis  strictis  crassis,  cortice  rufo-brunneo.  l^na  rigida;,  validee,  pa- 
tentes,  basi  elongata  cnwsa  subdilatata.  Folia  4-polIicaria,  valdc  coriacea,  rigida, 
conferta,  omnia  conformia,  utrinque  uni-bispinnloso-dentata  v.  rarius  lobata.  Floret 
inter  folia  densissime  fasciculati,  parvi,  vix  -^-pollicarcs,  auraiitiaco-fiavi.  Fetala 
bifida.  Stamina  brevia.  Ovarium  obscure  glandiuosnm,  4-ovnlatum.  Bacca  breviter 
pedicellatie,  nigrse,  glaucie ;  tiigmate  sessili ;  seminibus  1-4. 

A  very  remarkable-looking  Uttle  species,  and  by  far  the  most  alpine  of  any ;  it  is 
also  the  smallest  leaved  and  flowered,  most  rigid,  woody,  and  densely  armed  of  any 
Indian  species.  All  our  specimens  are  very  uniform  in  appearance.  The  branches 
are  clothed  throughout  their  whole  length  with  spines,  flowers,  and  leaves. 

§  3.  PediceUi  soliiarli,  rarissif/ie  bini,  uniflori,  rarissitne  hjflori;  sepala 
exleriora  majuscula,  interdum  interioribus  major  a, 

10.  B.angulosa  (Wall.  Gat.  14751  in  parte);  ramis  sulcatis  no- 
vellis  puberulis,  spinis  3-5 -fid is,  foliis  parvis  obovatis  obovato-lanceo- 
latisve  aristatis  integerrimis  v.  sinuato-dentatis  marginibus  incrassatis 
minute  puberulis,  pedicellis  vaUdis  curvis  foliis  longioribus,  floribus 
majusculis  nutantibus,  sepalis  exterioribus  interiora  eeqaantibus,  baccis 
5-7-8permis,  stigmate  sessili  v.  stylo  brevi. 

/3.  pedicellis  fasciculatis  interdum  2-lloris. 
Hab.  In  Himalaya  temperata;  Nipal,  fFaUichf  Sikkim,  11-13,000 
pad. !— /3.  Sikkim,  alt.  10,000  ped. !— (Fl.  Jun.  Jul. ;  fr.  Sept.)  (v.  v.) 

Frutex  4'pedalis,  e  basi  ramosus ;  ramis  strictis  elongatis  rigidis  patulis  foliosis, 
ramulis  crassis  ssepe  pubesceutibus  novellis  subtomentosis ;  spinis  3-5-fidis,  interdum 
dorso  puberulis,  gracilibus,  foliis  longioribus  brevioribusve.  Folia  l-lj-poliicaria, 
fascicnlata,  sesailia,  obovata,  coriacea  sed  non  crassa,  plerumque  integerrima,  nunc 
spinuloBO-sinnata  v.  dentata,  apice  rotuudata,  apiculata,  saperoe  opaca,  papillis  mini- 
mis pubemla,  subtus  subnitida,  costa  promiuula,  ncrvis  subparallelis.  Fedicelli  soli- 
tarii  (in  var.  iS  fasciculati  ct  interdum  divisi),  validi,  glanduloso-puberuli.  Flores 
migasculi,  flavi.    Sepala  ezteriora  ampk.    Fetala  sepalis  paullo  minora,  integra. 
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Stamina  brem.  Baeea  g^obosa  ▼.  Itte  oUoDgte,  -|-}  nnc.  longs,  pediceUo  incFMnlo 
cuiTo  pendolse,  stylo  brevi  terminatce,  rubne,  edules. 

This  species,  of  whicb  we  have  many  specimens  from  different  localities,  may  be  best 
known  by  its  puberulons  branches,  and  especially  by  the  subglandnlar,  stout,  cuired 
mdioels,  miunle,  short,  transparent,  microscopic  hairs  on  the  foliage,  and  large  sepals. 
The  seldom-toothed,  narrow,  obovate,  small  leaves,  and  pendalous  broad  (rnita,  are  all 
good  characters. 

11.  B«  macrosepala  (H.f.  etT.);  humilis,  glaberrimus,  ramulis 
sulcatis,  spiuis  S-fidis  gracilibus,  foliis  obovato-oblong;!^  grosse  spiau- 
loso-deutatis  coriaceis  margine  incrassatis,  pedioellis  gracilibus,  floribus 
niajusculis,  sepalis  exterioribns  interiora  sequantibus,  bacds  magnis 
ovoideis  polyspermis  stigmate  sessili. 

Hab.  In  Himalaya  tcmperata  interiori :  Sikkim,  alt.  12-13,000  ped.! 
— (El.  Jun. ;  fr.  Nov.)  (v.  v,) 

Trutieulua  2-4-pedalis,  ramia  patentibns.  Spina  graciles,  foliis  seqailongSB  ▼.  bre- 
viores.  Folia  fascicnlata,  \-\  unc.  longa,  crasse  marginata,  subtus  plcmmqne  glanca. 
Pedicelli  graciles,  glaberrimi,  corvi.  Floret  majascnli.  Bacca  \-\  nnc.  longse, 
rubrse.     Semina  sfcpe  6-10,  latiuscnla,  comprcssa. 

The  flowering  and  fruiting  specimens  of  this  species  were  gathered  at  different 
places,  bat  we  have  no  doubt  of  their  specific  identity ;  in  the  flowering  specimen  the 
branches  are  more  slender  and  diverging,  the  leaves  smaller,  less  toothed,  and  more 
glaucous,  all  signs  of  being  in  a  younger  state.  In  this,  as  in  the  last  species,  the 
pedicels  are  sometimes  fiEiscicled  and  sometimes  two-flowered. 

This  species  approaches  more  nearly  to  the  B.  Sidirica  than  any  other  Himalayan 
one ;  the  Siberian  plant;  however,  differs  remarkably  in  its  broody  almost  palmate, 
5-7-fid  spines,  shorter  pedicels,  and  smaller  flowers. 

12.  B»  concinna  (H.f.  Bot.  Mag.  t.  4744);  fruticnlus  ramosissi- 
mus,  ramulis  gracilibus,  spinis  gracilibus  3-fidis,  foliis  obovatis  spinu- 
loso-dentatis  margine  incrassatis  subtus  albo-glaucis,  pedicellis  gracili- 
bus, sepalis  exterioribus  interioribus  dimidio  minoribus,  baccis  magnis 
oblongis  polyspermis  stigmate  sessili. 

?^.  c€espitosa;  fruticulus  6-8-uncialis  c»spitosus,  foliis  irregulariter 
subangulato-lobatis  spinidoso-deutatisve.   . 

Hab.  In  Himalaya  alpina  in  vallibus  interioribus:  Sikkim,  alt.  12— 
13,000  ped  1  (Fl.  Jun. ;  fr.  Nov.)  (r.  v.)  Var.  p.  Kumaon,  Sir.  ei 
JFinL,  12,500  ped.!  Garhwal.  9-10,000  ped..  Madden/ 

Fruiicultu  1-3-pedalis,  plerumque  terree  appressus,  ramis  rubris  erectis  patentibns 
prostratis  v.  demissis  sulcatis  gracUibus.  ^ina  foliis  leqailougse  v.  breviores.  Foiia 
\-^  poll,  longa,  apice  rotundata  ▼.  subtruncata,  margine  inerassato,  subtus  ralde 
glauca  albida,  iuterdum  quasi  albo  picta.  Fedicelli  graciles,  folio  longiores.  Flores 
mediocrcs.  Bacca  pendulas,  -^-f  unc.  longee,  compressac,  oblongce,  polyspermse,  stylo 
nullo ;  seminibus  parvis. 

The  most  beautiful  of  all  the  species  of  its  size,  from  the  abundance  of  dark-greea 
leaves  with  snow-white  undersides,  and  the  profusion  of  pale-yellow  flowers  and  red 
berries.  In  Sikkim  it  forms  a  small  low  bush,  generally  pressed  on  the  ground,  but 
in  Kew  Gardens  it  has  altered  its  habit  entirely,  and  grows  more  diffusely.  It  often 
accompanies  the  B.  anpulosa,  which  forms  a  bush  over  it. 

The  plant  which  we  have  ventured  to  include  under  this  with  a  mark  of  doubt, 
differs  in  its  smaller  angular  leaves,  with  fewer  larger  teeth,  and  much  longer  spines^ 
Our  specimens  are  unfortunately  insufiicient  to  determine  its  identity,  or  the  con- 
trary, satisfactorily. 
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Here  is  also  in  our  Sikkim  collections  (from  alt.  9000  ped.)  a  BerherU  belonging 
apparently  to  this  section,  but  which,  from  want  of  fruit,  we  have  not  been  able  to 
ledoce  to  any  of  the  above,  it  being  in  flower  and  young  leaf  only.  The  flowers 
are  small,  otherwise  like  those  of  B.  eoneinna  and  macrosepala,  but  they  are  fascicu- 
late or  sabumbellate  on  a  slender  peduncle.  The  leaves  are  obovate  lanceolate,  en- 
tire, aristate,  and  in  the  young  state  membranous. 

2.  UBONTICE,  L. 

Sepala  6,  colorata.  Petala  6,  sepalis  opposita,  breviora,  unguiculata ; 
ungue  squamula  aucto.  Stamina  6,  petalis  opposita ;.  ant^eris  extrorsis 
valvulis  a  basi  sursum  revolutis  dehiscentibus.  Ovarium  l-loculare; 
(nulis  basilaribus.  Stylus  brevis  rectus ;  atigmate  simplici.  Capsula  ve- 
sicaria,  membranacea,  irregulariter  rupta.  Semina  subglobosa,  basi  ex- 
cavata,  umbilicata.  Embryo  in  albimiinis  dense  camasi  basi  endopleurse 
duplicatura  vaginatus,  minimus;  cotyledonibus  brevissimis  sabdivari- 
catis ;  radicula  infera. — Herbse  glaberrimay  rhizomate  tuberoso  peren- 
nante,  caulibus  annuis,  foliis  radicalUim  aectis. 

The  nearest  ally  of  this  genus  is  the  North  American  Cauhphyllum  thalictroides, 
Mich.,  which  agrees  with  it  in  most  characters,  but  diflers  in  habit  and  inflorescence, 
in  the  bracts  external  to  the  sepals,  in  the  fleshy  sarcocarp  of  its  fruit,  and  in  the 
latter  becoming  ruptured  long  before  the  ripening  of  the  seeds.  Several  species  of 
Leoniice  are  enumerated  besides  the  L.  LeontopetaJunty  some  of  which  may  occur  in 
Tibet,  or  the  provinces  west  of  India  proper ;  but  of  these  the  L.  Altaica,  which 
ranges  from  Odessa  to  Tarbagatai  in  Soongaria  (near  the  conflnes  of  Western  Tibet),  is 
the  only  one  of  which  we  have  an  accurate  knowledge.  Of  the  L.  Vesicaria^  Pal., 
and  L.  Eversmannii,  Bunge,  we  have  seen  only  imperfect  specimens,  which  we  can- 
not distinguish  from  small  states  of  L.  Leontopodium. 

The  induplication  of  the  inner  coat  of  the  seed,  which  forms  a  sheath  to  the 
radicle  of  the  embryo,  is  a  very  remarkable  and  hitherto  unexplained  fact,  which 
requires  a  careful  study  of  the  ovule  in  all  stages  of  growth. 

1.  Ii«  laeontopetalum  (Linn.  Sp.  PL  448) ;  foliis  bitematim  ser- 

tis,  foliolis  petiolatis  obovatis  obtusis  coriaceis,  bracteis  oblougis  sub- 

foliaceis  pedieellis  gracilibus  multoties  brevioribus. — Lam.  III.  t,  254. 

/.  1 ;  DC.  Syst.  ii.  25,  Frod.  i.  109  ;  Led.  Ft.  Eoaa.  i.  8 1 ;  Oriff.  It.  Notes 

in  Affglion.  Joum.  No.  235. 

Hab.  Inmontibus  Afghanistan,  CrriffithI  Beluchistan,  Stocks! — (Fl. 
vere.)  (v.s.) 

DiSTRiB.  Etruria,  Apulia,  Creta  {DC.\  Grecia!  Asia  media  {Lede* 
hour)  et  minore  I  Syria !  Mesopotamia !  Persia  I 

Serba  robusta,  \-\  i-pedalis,  glaucescens.  Badix  tuberosa.  Caulis  crassus,  me- 
dnllosus.  Folia  radicalia  1-2,  caulina  parva,  longe  petiolata,  petiole  basi  vaginante 
amplexicauli,  late  deltoidea,  biternata,  3-7  poll,  lata;  foliolis  i-li-pollicaribus  inte- 
gerrimis  retichlatim  venosis,  supremis  lobatis  partitisve.  Baeemus  strictus,  erectus, 
crassus,  simplex  v.  basi  ramosus,  pedieellis  inferioribus  folio  tcmato  bracteatis,  brac- 
teis superioribus  2  lin.  ad  i  poll,  longis,  orbiculatis  oblongisve,  obtusis.  Pedicelli 
gracUes,  patentee,  1-2-pollicares.  Flore*  plurimi,  aurei,  \  poll,  diametro.  Sepala 
6,  obovata.  Petala  parva,  carnosa,  pedicellata,  late  orbiculata,  snbtriloba,  filamentum 
craasiusculum  amplectentia.  Ovarium  oblique  ovatum,  in  stylum  crassum  truncatum 
attenuatum;  tiigmate  terminali;  ovulis  2-3.  Capsula  inflata,  diametro  noUicari, 
membranacea,  reticulatim  venosa,  oblique  apiculata,  demum  obconica,  apice  irregula- 
riter rupta.    Semina  8,  basilaria,  globose,  bruunea  v.  glauca,  diametro  pisi  minoris. 
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Sepala  3-6.  Peiala  6,  sepalis  oppoaita,  breriois,  tix  nagfrimlata, 
basi  eiappendiculata,  poro  nectarifero  inatructa.  Stamima  6,  petaKs 
opposite ;  antberis  extronis  loogiliidiiialher  Talmfis  a  basi  snrsom  re- 
▼olutia  debiscentibus.  OvariMm  l-localare;  ovuUb  basUaribna ;  wfylo 
breyi,  disco  foliaoeo  plicate  margine  atiginaioao  tenmnato.  Capmim 
▼eaicaria,  membraoaoea,  indehisoeDs.  Semina  1-4  at  in  Leamtiee. — 
Herboe  glaberrima,  rhizomate  perennanUy  canliboa  aMmmia,  fbliis  fimmm^ 
sectis, 

1.  B.  RavwoUtt  (C.  A.  Meyer,  Yeg.  d.  Pflz.  Am.  Cancaa.  174). — 
Led.  Fl.  R(m.  i.  80 ;  Fhral  CaSixei,  liL  33.  /.  98 ;  ffaulom  m  Boimmi»f, 
I  L  50.  Leontice  ChryBogonum,  Xtmi.  8p,  PL  447 ;  DC  ^.  L  24, 
Prod.  L  109;  Ori^.  IL  Notet^p.  237,  No,  286. 

Hab.  Montibos  Afghanistan  prope  QoetUh,  alt.  5500  ped,  Grif.  I 
Belachistan,  Stoekt! — (Fl.  vcre.) 

DisTRiB.  Grsecia,  DC. ;  insula  Rhoda !  Georgia !  Syria,  DC. ;  Persia ! 

Berba  l'2'ped«iis,  laxe  raniosa.  ib/ia '  radiaJis  knigc  peiiolata,  petwio  2-^ 
poDicari,  (IciQoao,  ad  piDOulas  talMrtiealato  (basi,  fide  DC^  stipnk  Marion  ancto) ; 
pinnaUa  DQinero  ?ajrie,  2-10-jogae,  tditaria;  r.  biuae,  i-l)  poll.  loogae,  aepios 
fflaQcte,  late  f .  anguate  oblonge  ▼.  lineans,  lobatn  t.  deotate,  ex  fldiedia  Griffidui 
bninneO'iasciaUe.  Scopus  (tea  canlis  pan  iiqwrior)  aphjnoa,  teres,  gfainrm,  paai- 
mlaiim  nunocas;  ramis  elongatis,  bractcis  appreaeis  membnnaecu  saffblCia,  hxe 
aabdiehotome  divitia,  ramnlia  apice  flcnifcris,  pedicellia  elongatia  ebncteatis,  firneti- 
feris  itrictia  rigidis.  Flores  4  oac.  dfametro,  ebrutesti,  periaaUiio  9'12-ph7]kiu 
Hepala  plemmque  6 ;  8  exteriora  ing<|iiaJia,  roftnodata,  l«te  ooneara,  membraoacea, 
▼enoM :  interiora  minora,  oblooga.  Petala  late  oboTsta,  aqialis  intoiaribiis  lation, 
membraoaoea,  basi  laocata,  apioe  troneata,  eroia  t.  siniata.  Stmmma  filsmmtis 
breribos,  av^eris  eloogatia,  per  totam  longitudiaem  atrinqae  intiomun  defaisoeati- 
bos,  demam  e  basi  sobralvaiim  raptis,  oomiectiTO  apicolatia.  (h^triam  oUi^oe 
Isgeiuefonney  membrsnaceimi,  plicatum,  in  stjlnm  brevem  atteniiatam,  stigmate  sob. 
8-lobo  aofractaoso,  lobis  plicatis.  Ovula  4-8,  fmiiciilis  rigidis  crectis  iaaeqiiikHigis. 
Captvla  membraoacea,  plicata,  elliptica,  \-\  poIL  longa,  demam  apice  irrq^;ii]ariter 
rapta.  Semina  1-8,  globosa,  glauca;  tula  bnmnea,  ooriaoea;  endoptemra  subipai- 
giosA,  rufa,  albamini  adhscrente;  a/bvmen  comeom.  Embryo  caritate  baaflari  alba- 
mioii  rectns  axilis ;  radicuia  hilo  proxima,  endc^lenne  daplicatora  Tagioata.  Coty- 
ledcniet  breves. 

The  structure  of  the  seed  is  remarkable ;  it  oonststs  of  a  firm  testa,  within  wbich 
is  a  delicate  eudoplcuFS  adhering  to  the  albumen.  He  embryo  lies  in  a  cylindrical 
cavity  of  the  albumen,  with  its  radicle  exposed,  bnt  sheathed  in  a  thin  fold  of  the 
endoplenra.  Ledebour  (Fl.  Ross.  I.e.)  describes  the  petals  as  nnguicnlate,  whidi  ap- 
pears hardly  to  be  the  case.  The  anthers  are  truly  introrse  and  dehisce  longitudi- 
nally, bnt  the  fissare.,  which  extends  the  whole  length  of  each  cell,  is  towards  its 
margin,  and  after  dehiscence  a  mpture  takes  place  along  the  connective  also,  from 
the  filament  upwards,  indicating  an  approach  to  the  valvular  dehisoenoe  of  Ber- 
beri*  and  Leontice.  The  stiffma  resembles  that  of  Podophyllum  to  a  considerahle 
degree. 

B.  Olivieri,  considered  another  species  by  M^er,  is  described  as  having  the  acg- 
mcnts  of  the  leaves  (leaflets)  solitary  and  opposite,  which  is  the  case  wiUi  Stocks' 
specimens  of  B.  BauwolJU,  and  with  the  upper  leaves  only  of  others  firom  Georgia. 


.] 
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Ib  Griffith's  apedmeiis,  agiin,  there  are  twin  linear  leaflets  on  opposite  sides  of  the 
petiole  helow,  and  solitary  ones  above,  so  that  no  importance  can  be  attached  to  this 
character.  The  appearance  of  twin  (or  bin  ate)  leaflets  arises  from  the  splitting  of 
one  leaflet.  Stocks'  specimens  show  all  degrees  of  division,  from  the  leaflet  being 
oUiqoe,  toothed  on  one  side,  lobed,  bifid  and  bipartite  to  the  base. 


4.  E] 


«34» 


flUMy  L. 


Sepala  4,  bibracteolata.  Feiala  8,  sepalis  biseriatim  opposita,  exte- 
riora  plana,  iDteriora  cucallata  y.  calcarata.  Stamina  4,  petalis  oppo- 
sita ;  antheris  intronis,  valvulis  a  basi  sursum  revolutis  deciduis  dehi- 
scentibus.  Ovarium  oblongum,  ovulis  plurimis  juxta  placentam  uni- 
lateraletn  adsoendentibus  2-3-seriati8.  Stylus  lateralis ;  stigmate  sub- 
capitato.  Capmda  siliqaseformis,  bivalvis,  valmla  altera  sterili,  altera 
medio  seininifera.  Semina  pauca;  testa  subcnistacea,  umbilico  supra 
basin  laterali,  rbaphe  incrassato-inflata  ariJlseformi.  Embryo  in  basi  al- 
buminis  dense  camosi  incurvus;  cotyledonibus  brevissimis  obtusis;  ra- 
dicula  umbilico  parallele  contigua,  infera. — Herbse  haditu  Thalictri,  rhi- 
zomate  elongato  perennante,  foliis  tematis  biternatisve,  foliolis  deatatia 
eUiatis,  floribus  opposittfoliis  racemoais  v.  paniculatis. 

1.  £•  elatmn  (Decaisne,  Ann.  So.  Nat.  ser.  2.  ii.  356) ;  elatum,  ra- 
mosum^  foliis  2-3-ternatis,  foliolis  oblique  ovatis  integerrimis  dentatis 
ciliatisque,  sepalis  ovato-lanceolatis  acutis,  iilamentis  ovario  cequiloogis, 
ovulis  2-3. — Decaisne  in  Jacq.  Voy.  Bot.  9.  t.  8. 

Uab.  Himalaya  occidentali  temperata ;  Kashmir,  alt.  6-7000  ped., 
JacquemotUI  Banahall  Kishtwar,  alt.  6-8000  ped.I — (Fl.  Jun.)  {p.  v.) 

fferba  2'3-pedalis,  gracilis,  panicolatim  ramosa.  Caulit  teres,  glancescens.  Folia 
spithamsea  et  ultra,  foliolis  gracUe  petiolulatis,  1^2^-pollicaribn8,  membranaceis, 
acotis,  obtnsis  retnsisve.  Panicula  ampla,  ramis  pancis  gracillimis,  pilis  longis 
apice  glanduloso-incrassatis  conspersa.  Flore*  pallide  flavi,  i  poll,  diametro.  Sepala 
biserialia,  ovata,  coocava,  pnberola,  interiors  minora.  Petala  teunissime  membra- 
naoea,  interiora  cucallata.  Jnthera  lineares.  Ovarium  lineare,  stylo  elongato; 
Follieulus  membranaceos,  \  poll,  longns,  stylo  recto  asquilongo  terminatus,  2-8- 
spermns.  Semina  (immatura)  elongato-reniformia,  arillo  carnoso  majnsculo  bilabiato 
indnsa,  ventre  basi  lata  inserto. 

We  regret  not  having  ripe  seeds  of  this  fine  species,  the  arillns  or  expansion  of 
the  rhapbe  of  which  is  as  fleshy  as  that  of  E.  alpinum,  and  affords  a  proof  of  the  afli- 
nity  of  the  Berberidea  with  the  Papaveradeons  Alliance  on  the  one  hand,  and  perhaps 
with  the  Dilleniaceoos  on  the  other.  Decaisne  points  out  the  length  of  the  fila- 
ments as  a  good  distinguishing  character,  to  which  we  may  add  the  length  of  the 
ovary  and  the  few  ovules. 

5.  PODOPHYU.UM,  L. 

Sepala  6,  caducissima.  Petala  6-9.  Stamina  petalis  numero  squa- 
lia  y.  dupla ;  antheris  longitudinaliter  dehiscentibus.  Ovarium  ovatum, 
ovulis  plurimis  juxta  placentam  latam  parietalem  pluriseriatis,  stigmate 
peltato  subsessili  margine  crispato.  Baeca  ovata  v.  oblonga,  carnosa. 
Semina  pluhma,  ascendentia;  testa  membranacea,  umbilico  basilari. 
Mnbryo  basi  albuminis  dense  camosi  brevissimus,  cotyledonibus  semi- 
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cylindricis,  radicals  crassa  infera. — Herbie  rkisomaie  horizoiUali  perem^ 
nanle,  caale  ereelo  tereii,  foliis  ad  apieem  camlis  8  loM^e  peliolaiU  pel- 
talis,  lobaiU  partUiive ;  floribus  wlitariU  axiUaribuM  v.  tmpra-axiUariJbmM 
dUni. 

1.  P.  Emodi  (Wall.  Cat.  814);  pedonculis  supra-axillaribus,  flo- 
ribus hexandris. — P.  hexandnim,  Boyle,  III.  64 ;  Deeaisne  in  Jacq,  Foy, 
Bot.U.L9. 

Hab.  In  Himalaya  ititeriore  temperata  et  subalpina :  Sikldm  10— 
14,000  ped.!  Nipal,'^a//./  Kumaon,  etc.,  9-14,000  ped.!  in  Kashmir 
ad  alt.  6000  pex\.  descendens ! — (Fl.  Apr.  Mai.)  (».  v.) 

Ilerba  acapigen.  Radix  e  fibril  crassit.  Caulia  aolKariiis,  longe  nndiu,  basi  va- 
ginatiu,  herbBcens,  teres,  gUber.  Polia  2,  altema,  petiolato,  bte  oririnUui-rmi- 
fonnia,  pabnatim  8-5-loba,  6-10  nnc.  bUa,  riridia,  HepiDa  porpareo-niacalaU,  seg- 
meotif  vernatione  deflexis,  caneatis,  saprm  medium  lobatia  et  argnte  aemtis,  ja- 
nioribof  subtus  tomentosis.  Pedaineuliu  validoa.  Floa  erectos,  primo  vera  erolotiu, 
eredat,  demam  nutans,  albus  r.  rosens,  cyatbiformis,  1-14-pollicaris.  SepaU  3, 
late  oblonga.  Fetala  6,  oborato-oblonga.  Stamina  6,  ovario  asqnilooga ;  aotbens 
elongatis.  Ovarium  ampaUaoeom ;  stylo  bierissimo ;  stigmate  cristato ;  ovniis  in 
placenta  laterali  multiaeriatis.  Baeea  oblonga  ▼.  elUptica,  l-2-p<^icaris,  rubra,  car- 
nosa,  edolis,  seminiboa  dense  iarcia.  "  Sewtiua  snbeUipaoidea,  bnmnea,  2  lin.  longa. 
Integumentum  dnplex,  exterins  membranaoenm ;  interins  pellncidnm.  Acumen,  album, 
earnoaum.  Embryo  parmlns,  bilo  proximus,  ndicula  crassa,  obtoaa,  bilo  apeetaate ; 
cotyledones  panrnls,  semicylindrics." — Deeauue,  I.e. 

A  veiy  remarkable  plant,  one  of  tbe  earliest  spring  flowers  in  tbe  Himalaya.  The 
leaflets,  or  segments  of  the  leaf,  are  plicate,  and  folded  downwards  on  to  tbe  petiole 
in  bud,  and  the  whole  plant  has  mach  tbe  habit  of  Eranthit  hyemali*,  thoogh  its 
being  a  true  member  of  tbe  Berberidea  is,  we  think,  indisputably  proved  by  the 
structure  of  the  fruit.  Tbe  broad  placenta,  with  manj  rows  of  ovules,  is  an  ap- 
proach to  the  structure  of  NympluFoeea,  The  pulpy  covering  of  the  seeds  in  P.pcl- 
latum  of  North  America,  is  described  by  Torrey,  Flora  of  the  State  of  New  York,  i. 
85,  as  an  arillns  developed  from  the  whole  sui^Aoe  of  the  placenta ;  a  modiflcation  of 
this  we  have  shown  to  take  place  in  some  LardizabaUa.  The  supra-axillary  pe- 
duncle is  a  singular  feature,  which  is,  however,  not  shared  by  its  American  congener. 
We  find  it  repeated  in  many  MenUpermga,  AnoMoeea,  and  amongst  the  allies  of  BtV' 
beridetp^  and  in  Capparu/ea  and  Solanea,  and  other  Orders  having  little  direct  affi- 
nity with  these.  The  pulpy  tasteless  fruit  is  eaten,  as  is  that  of  the  North  Ameri- 
can P.  pellatum,  L.,  whose  leaves  are  poisonous  and  the  root  a  drastic  cathartic. 


XII.  NYMPHiBACE^. 

Cabombese,  Siek. 

Sepala  3-6,  libera  v.  basi  inter  se  et  cam  toro  connata,  interdum  cam 
ovariis  cohserentia.  Torus  nullus,  t.  carnosas,  cum  sepalis  petalisque 
adnatus,  v.  cum  sepal  is  in  tubum  apice  stamina  et  petala  gereutem 
coalitus.  Petala  3-6  v.  plerumque  indefinita,  multiseriata,  seriebas 
alternantibus  oppositisve,  interiora  saepissime  in  stamina  tianseuntia, 
rarissime  in  corollam  gamopetalam  coalita.  Stamina  definita  y.  inde- 
finite, saepissiroe  perplurima,  multiseriata,  petalis  opposita  v.  opposita  et 
altema.  Aniliera  innatse,  longitudinaliter  dehiscentes.  Carpella  3  ▼. 
sflepius  indefinita,  libera  v.  ssepissime  verticillata  et  mediante  toro  in 
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fructum  multilocularem  coalita ;  atigmatibua  sessilibus,  linearibus,  ra- 
diantibus,  appeudiculatis  v.  inappendiculatis.  Ovula  pauca  v.  plurima, 
anatropa,  per  to  tarn  ca  vita  tern  sparsa,  rarius  2-3  sutura  dorsali  inserta. 
Carpella  pauca,  libera,  v.  plurima  in  baccam  multilocularem  polysper- 
mam  putredine  dehiscentem  mediante  toro  coalita,  carpellis  rarius  dorso 
obscure  dehiscentibus.  Semina  libera  y.  iu  pericarpii  pulpa  immersa, 
ariUata  v.  exarillata;  te^ta  coriacea  Crustacea  y.  subossea,  scabra  v. 
Isevi ;  tegmine  membranaceo ;  albumen  farinaceum  v.  subcarnosum,  axi 
plerumque  canale  percursum.  Embryo  ortbotropus,  sacculo  nuclei  iu- 
clusus,  albuminis  cavitate  prope  hilum  semi-immersus ;  cotyledonUtus 
crassis,  plerumque  intus  cavis,  plumulam  foventibus ;  radicula  brevi. — 
Herb®  aquatica,  rliizomate  craaso  prosirato  folia  et  scapos  rarius  ramoa 
foliiferot  et  Jhriferoa  gerente^  foliis  naianttdus  peltatU  haaiatis  corda- 
tiave  rarius  demerais  aecliaque,  petiolo  aiipulato  9.  exaiipulato,  peduuculis 
exira-axiUoribua,  floribus  natanObua  nuptiia peractia plerumque  demeraia. 

The  true  position  of  this  Order  we  believe  to  be  between  Berberidea  and  Papa- 
veraceaj  as  far  as  this  can  be  shown  in  a  linear  series.  Before  proceeding  to  discuss 
its  affinities,  it  is  necessary  to  enter  into  the  conflicting  statements  and  opinions  of 
some  able  botanists  who  hare  studied  its  organization  and  relationship. 

Brown  long  ago  announced  it  as  his  opinion  (*  Flinders'  Voyage/  ii.  598,  and  lat- 
terly. Plant.  Jay.  Rar.  108),  that  the  Cabombea  are  only  a  section  of  Nymphaacea^ 
a  conclusion  in  which  he  has  been  followed  by  none,  though  Asa  Gray  (Gen.  Plants 
United  States,  i.  91)  has,  under  the  former  Order,  recorded  his  adhesion  to  this  opi- 
nion, and  we  know  it  to  be  Bcntham's  also  ;  and,  after  a  very  careful  examination  of 
the  structure  of  all  the  genera,  we  have  no  hesitation  in  adopting  it  too. 

The  Orders  Nymphaacea,  Cabvmbeif,  and  Nelumbiacea  have  long  been  considered 
as  forming  one  group  or  alliance ;  which  has  been  called  Nymphate*  by  Salisbury 
(Ann.  Bot.  ii.  70),  Hydropeltidea  by  Bartling,  Vtielligera  by  Martius,  Ntfmpkainetg 
by  Brongniart,  Nympkalet  by  Lindley,  Chlamydoblcuiea  by  Adricn  de  Jussieu,  Ne* 
iumbia  by  Endlicher,  and  Nymphteoidea  by  Meisner  (including  in  the  last  two  cases 
the  Sarraeeniacea). 

It  is  useful  to  quote  these  terms,  for  they  show  how  uniformly  all  systematic  bo- 
tanists have  regarded  the  alliance  as  natui'al.  Much  difference  of  opinion  has^  how- 
ever, existed,  as  to  whether  its  members  should  be  referred  to  Monocotyledons  or  to 
Dicotyledons,  and  very  recently  an  eminent  botanist  and  accomplished  anatomist  has 
endeavoured  to  prove  that  it  should  be  divided,  Nelumbiacea  being  retained  iu  Dico- 
tyledons, and  Nymphaacea  perhaps  referred  to  Endogens. 

It  is  not  necessary  to  do  more  than  allude  to  the  opinions  of  some  of  the  earliei 
botanists,  of  whom  CEesalpinias,  Magnolius,  and  Bernard  de  Jussieu  referred  Nymphaa 
to  PapaveraceiB  ;  or  of  their  followers,  who,  being  ignorant  of  the  structure  and  de- 
velopment of  the  embryo  and  young  plant,  were  led  away  by  analogies,  and  classed 
Nymphaa  with  Hydrocharidea  and  other  Monocotyledons  ;  such  were  Geertner,  A. 
L.  Jussieu,  Claude  Richard,  and  J.  St.  Hilaire :  their  views  have  been  discussed  at 
length  by  De  Candolle  and  others.  Of  the  modem  systematic  authors  who  have  stu- 
died the  subject  we  bdieve  that  the  following  consider  the  place  of  Nymplura  to  be 
where  we  retain  it — Arnott,  Brown,  Brongniart,  Bartling,  Bentham,  De  Candolle, 
Endlicher,  Asa  Gray,  A.  de  Jussieu,  Meisner,  Salisbury,  Spach,  Wight ;  those  who 
incline  to  consider  it  Monocotyledonous  are  Lindley,  and  perhaps  Planchon ;  Trecnl, 
who  discusses  the  question  in  an  anatomical  and  physiological  point  of  view  only, 

*  For  the  dates  and  relative  merits  of  these  names  see  Planchon's  excellent '  £tndes 
SDT  les  Nymph^acees'  (Ann.  Sc.  Nat.  ser.  3.  xix.  17),  which  contains  by  very  far  the 
best  systematic  account  of  the  Order  that  has  hitherto  appeared. 
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ooDwlcn  tlie  leedt  m  irolj  DieotyledooouB,  but  the  riiisoBe  at  Sndogenons ;  lastly, 
Henfrej,  ivbo  confines  his  attention  soldy  to  the  rhiiome,  and  of  Fidorui  only,  oon- 
liden  tlda  to  be  more  Endogenous  than  Exogenous. 

For  our  own  parts,  we  consider  that  these  Orders  are  truly  Dicotyledonous,  and 
that  the  rhizome,  though  not  strictly  speaking  Exogenous,  is  by  no  means  Endoge- 
nous, that  tbere  are  no  Monocotyledonous  Orders  to  which  they  have  any  affinity, 
and  that  the  arguments  hitherto  adduced  to  the  oontraiy  are  based  upon  what  ap- 
pear to  us  to  be  Teiy  feeble  analogies. 

In  stating  our  reasons  for  these  opinions,  we  need  hardly  say  that  we  do  so  with 
the  utmost  deference  to  the  great  authorities  from  whom  we  differ,  especially  our 
friend  Dr.  Lindley  (to  whose  profound  knowledge  of  structure  and  affinities  we  are  in 
the  habit  of  resorting  in  cases  of  difficulty),  and  M.  Tr6cul,  whose  admirable  essays 
on  the  anatomy  of  Nupkar,  Fieioria,  and  Nelumbium  (Annates  des  Sdenees  Na- 
tnrelles,  ser.  3.  iv.  286 ;  ser.  4.  L  145,  291)  are  no  less  elabonite  than  lucid  and 
exhaustive  of  the  subject.  VThereTer  it  has  been  possible,  we  hare  followed  tlie  ob- 
aerrations  of  the  last-named  author  on  the  living  plants ;  but  whilst  bearing  willing 
testimony  to  his  accuracy  and  skill  as  a  phytotomist,  we  must  also  record  our  dissent 
from  the  conclusions  he  draws  from  the  Ueiz  obaerred.  In  removing  JfyntfJufoeem 
to  a  distance  from  'Sduwublaeea^  he  has  overlooked  structural  and  morpliological 
considerations,  and  attached  undue  importance  to  anatomical  and  ^ysiological  de- 
tails ;  and  whilst  we  admit  that  in  an  abstract  point  of  view  the  value  of  such  dirtails 
cannot  be  over-estimated,  in  a  systematic  one  we  believe  that  they  will  be  found  ca- 
pable of  a  very  different  interpretation.  In  illustration  of  our  meaning,  we  have  only 
to  refer  to  what  has  been  demonstrated  under  Menispermace^,  where  dosdy  allied 
genera  and  species  have  wood  of  so  totally  different  an  anatomical  structure,  that  in  a 
physiological  point  of  view  they  could  never  be  supposed  to  be  allied.  Sipiilar  in. 
staiaces,  indeed,  abound  in  the  vegetable  kingdom :  witnea  the  structure  of  the  em- 
bryo, the  germination  and  anatomy  of  Ctucuia,  a  genus  which  totally  differs  in  all 
these  respects  from  other  Convoltmlacea,  but  which  is  an  undoubted  member  of  that 
Order ;  the  wide  departure  from  the  normal  structure  and  mode  of  growth  of  Sero- 
pkularinea  displayed  by  OroboMche,  LaiAraa,  and  Me/ampyruM ;  the  stzuctnnl, 
anatomical,  and  functional  differences  between  terrestrial  and  epiphytical  OrMdett; 
between  Ambronnia  and  other  Arcidea  (see  Griffith  in  Linn.  Soc.  Trans,  xx.  263)  ; 
and  lastly,  between  the  species  of  Corydali*  belonging  to  the  sections  Capmiiet  and 
SuibocapHOt,  the  germination  of  one  of  which  is  apparently  Monoootykdonons^  and 
of  the  other  Dicotyledonous.  In  these  and  aU  similar  cases  we  cannot  but  conclude 
that  the  value  of  the  physiological  differences  implied  by  the  extreme  diversity  of 
anatomical  details  is  to  be  explained  by  morphological  and  structural  laws,  and  is  not 
real  but  apparent.  If  such  remarkable  differences  occur  in  closely  allied  genera  and 
species,  it  follows  that  we  may  expect  as  great  resemblances  to  occur  in  plants  be- 
longing to  the  most  widely  different  natural  families ;  and  we  believe  the  similarity 
of  the  rhizome  of  Nymphaaeea  to  that  of  Endogens,  and  the  partial  resemblance  of 
the  habit  and  foliage  of  this  Order  to  that  of  Hydroeharide^,  are  instances ;  and  of 
such  as  these  every  large  Natural  Order  presents  us  with  examples. 

We  shall  now  examine — 1,  embryo ;  2,  germination ;  and  3,  rhizome  of  Nywt^UB- 
aeea, 

1.  Embryo.  The  peculiarities  of  this  organ  are  detailed  in  the  ordinal  chanu;ter. 
Its  truly  Dicotyledonous  structure  was  first  shown  by  De  CandoUe,  and  shortly  after- 
wards by  Mirbel  and  Salisbury,  and  their  conclusions  have  been  assented  to  by  al- 
most every  subsequent  observer,  except  Lindley,  who  expresses  himself  doubtfully ; 
and  perhaps  Pknchon.  The  latest  views  of  the  latter  author  we  only  gather  from 
Trecul's  paper  on  Victoria^  which  states  (1.  c.  p.  145)  that  Flanchon  has  announced 
the  embryo  of  that  plant  to  be  Monocotyledonous,  adding,  however,  that  Planchon's 
plate  represents  a  Dicotyledonous  embryo,  "  le  mieux  oonforme  que  Ton  pent  ima- 
giner."  And  we  may  add  that  in  M.  Planchon's  '  £tudes  des  Nympheacees'  (Ann. 
Soc.  Nat.  ser.  3,  xix.  3,  31),  he  describes  the  embryos  of  both  Nymphaa  and  Fic- 
toria  as  truly  Dicotyledonous.    Lindley  (Veg.  Kingd.  409)  discusses  the  subject  fully 
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m  all  its  bearings:  he  considers — 1.  That  the  two  cotyledons  may  be  regarded  as 
one  split  cotyledon ;  against  which  we  wonld  nrge,  that  the  plumule  ascen(U  directly 
from  between  them,  that  the  first  pair  of  leaves  are  at  right  angles  to  them,  and 
that  the  relation  of  the  plnmnle  to  these  lobes  differs  in  no  way  from  what  is  seen  in 
other  Dicotyledons,  and  is  not  like  that  of  any  Monocotyledon  known  to  as.  2.  He 
suggests  a  comparison  of  the  embryo  with  those  of  Jpono^eion,  Cymodoeea^  and  Fo- 
sidonia.  This  we  have  made ;  they  are  ezalbuminons  seeds,  with  strictly  monocoty- 
ledonons  cdeorhizal  embryos,  not  contained  in  the  sac  of  the  amnios.  Of  these, 
Aponogeion,  the  germination  of  which  we  have  studied  (see  also  Edgeworth  in  Hook. 
Joum.  Bot.  1844,  p.  406.  t.  zvii.  and  xviii.),  has  a  linear  plumule  parallel  to  the 
cotyledon,  and  lying  in  a  narrow  slit  or  fold  of  the  latter.  In  Pondonia  also  the 
cotyledon  is  longitudinally  cleft  on  one  side,  aud  the  plumule,  which  is  lodged  in  the 
slit,  is  inflexed.  In  Cymodocea  the  plumule  is  endosed  in  the  acute  cotyledon. 
8.  Another  supposed  anomaly  is  founded  on  the  cotyledons  not  being  contracted  at 
their  bases,  and  the  plumule  having  an  oblique  position  relatively  to  them ;  the  latter 
observation,  however,  is  not  confirmed,  and  very  many  dicotyledonous  embryos  are 
continuous  with  the  radicle  in  diameter,  or  even  taper  upward  from  it. 

2.  Germination.  This  we  have  studied  in  three  species  of  Nymphaa^  in  Euryale 
and  Vietoria,  all  of  which  present  the  same  appearance,  with  little  modification. 
The  radicle  and  bases  of  the  cotyledons  protrude  through  an  orifice  at  the  micropylar 
end  of  the  seed,  caused  (as  explained  by  Tr^cul)  by  the  falling  away  of  a  little  oper- 
cnlnm  opposite  the  radide.  The  radide  turns  downwards,  and  becomes  a  filiform 
rootlet,  or  is  sometimes  altogether  arrested.  The  body  of  the  cotyledons  remains 
within  the  seed,  and  the  plumule  ascends  from  between  their  exserted  bases,  attains 
a  considerable  length,  and  gives  off  two  strictly  opposite  leaves  at  right  angles  to  the 
cotyledons ;  of  these  leaves  one  has  a  vaginate  petiole,  with  adventitious  rootlets  dc- 
vdoped  at  its  base,  and  a  lanceolate  lamina  with  reticulate  venation ;  the  other  is 
reduced  to  a  mere  filiform  subulate  petiole,  and  has  no  rootlets.  Within  these  first 
pair  of  leaves  two  others  are  developed  at  right  angles  to  them,  the  sheathing  base 
of  the  petiole  of  the  lower  embradng  that  of  the  upper,  which  is  much  the  smallest ; 
the  first  pair  of  leaves  we  hence  consider  to  be  opposite,  and  the  following  alternate. 
Trecol,  on  the  other  hand,  by  calling  the  leaf  reduced  to  a  petiole  the  Jlrst,  and  the 
larger  one  the  second,  would  seem  to  imply  that  the  first  two  leaves  are  alternate,  or 
devdoped  at  different  epochs ;  but  they  are  so  strictly  opposite  (at  the  apex  of  the 
terete  tigellns)  in  the  numerous  spedmens  we  have  examined,  and  in  all  three  genera, 
that  we  are  inclined  to  consider  their  dissimilarity  in  size  to  be  due  to  uneaud 
devdopment.  In  Nupkar  lutea,  however  (which  we  have  not  examined),  IVecul 
describes  the  first  leaf  as  springing  at  once  from  between  the  cotyledons,  and  the 
second  from  the  axil  of  the  first. 

Near  the  cotyledouary  end  of  the  radide  of  Nymphaa  is  a  swollen  ring,  which 
Lindley  suggests  may  be  analogous  to  a  coleorhiza ;  but  this  never  forms  a  ^eath  to 
the  radicle,  is  not  devdoped  till  the  radicle  germinates,  and,  as  Trecul  has  shown,  it 
performs  the  office  of  adventitious  rootlets,  aud  hence  its  function  commences  when 
that  of  a  coleorhiza  ceases.  In  Euryale  and  Victoria  it  sends  forth  horizontal  pro- 
cesses, in  dl  respects  like  rootlets,  which  perform  the  office  of  the  radicle,  which 
most  frequently  in  these  genera  does  not  dongate.  The  radide  itself  invariably 
decays  soon  after  the  leaves  are  formed,  with  the  tigellus  and  remains  of  the  seed, 
and  the  plant  is  nourished  by  the  adventitious  rootlets  at  the  bases  of  the  petioles. 
These  rootlets  emerge  enclosed  in  a  cellular  sheath,  which  dongates  considerably,  and 
at  test  tears  away,  leafing  a  tubular  sheath  at  the  base,  and  calyptra  at  the  apex  of 
the  rootlet.  The  formation  of  this  and  of  the  vascular  bundles  in  the  rhizome,  root- 
let, cotyledons,  etc.,  are  beautifully  demonstrated  in  Trecul's  papers,  to  which  we 
refer  for  thdr  minute  anatomy.  Tr^ul  considers  that  the  cotyledons  being  retained 
within  the  seed,  and  the  radicle  not  becoming  the  root  of  the  future  plant,  are  both 
indications  of  an  approach  to  Monocotyledons.  This  is  a  point  which  we  are  not  pre- 
pared to  discuss.  We  cannot,  however,  withhold  an  impression  that  neither  of  these 
phenomena  are  confined  to  Monocotyledons  \  but  the  point  has  not,  so  far  as  we  are 
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aware,  b«€n  worked  out  in  a  comprehensive  manner, — that  is,  with  reference  to  the 
germination  of  all  Natoral  Orders.  Lindlej,  on  the  other  hand,  cites  the  fsct  of  the 
bases  of  the  cotyledons  elongating  and  emerging  in  germination,  as  '*  perhaps  one  of 
the  strongest  arguments  in  favour  of  the  lobes  of  the  embryo  being  really  cotyle- 
dons." 

3.  Rhizome.  The  true  anatomy  and  stroctore  of  this  organ  is  one  of  the  most  diffi- 
cult possible  to  demonstrate,  nor  do  we  profess  to  understand  it  thoroughly.  We 
have  attempted  to  trace  the  courses  of  the  vascular  bundles  in  N.  pygmaa,  Lotus, 
and  atellata^  both  before  reading  Trecul's  paper  and  since,  but  without  being  sble 
to  give  the  necessary  time,  of  which  some  idea  may  be  formed  from  Trecnl*s  biving 
devoted  more  than  a  year  to  the  study  of  Nuphar  lutea  alone,  the  result  of  which,  so 
far  as  the  rhizome  was  eoucemed,  brought  him  no  further  towards  a  definite  con- 
clusion than  that  "  the  structure  of  the  stem,  and  of  some  other  parts  of  the  plant, 
is  what  prevails  in  the  greater  number  of  plants  that  have  one  cotyledon."  More 
recently,  however,  after  the  study  of  Victoria^  he  expresses  himself  more  positively, 
and  is  "  coufirnaed  in  his  opinion  of  the  analogy  of  structure  that  exists  betwefai 
Nj/mphaacea  and  Monocotyledons." 

Commencing  with  our  own  analysis^  we  foond  that  the  rhixomes  presented  a  cen- 
tral roeduUaiy  mass,  surrounded  by  a  tolerably  well-defined  zone  of  vascular  bundles. 
They  differ  from  Exogens  in  wanting  liber,  wood-wedges,  and  medullary  rays,  and  in 
the  confused  arrangements  of  the  vascular  tissue ;  and  irom  Endt^ns  in  the  vascular 
zone  surrounding  a  column  of  pith,  in  the  arrangement  of  the  vascular  fascides,  and 
in  their'composition.     Our  conclusion  was,  that  this  structure  was  quite  redncible 
to  a  very  low  and  deranged  type  of  Exogenous  stem,  such  as  might  be  expected  to 
occur  in  an  axis  of  which  all  the  intemodcs  are  crowded  into  the  smallest  possible 
compass,  and  in  a  plant  the  habit  and  general  arrangement  of  whose  organs  of  support 
and  nutrition  differ  so  widely  from  that  of  ordinary  Exogens.     In  this  opinion  we 
were  strengthened  by  some  peculiarities  in  the  structure  of  the  abbreviated  rhizomes 
of  other  Exogens,  by  the  fact  that  vascular  bundles  often  do  form  a  confused  plexus 
at  the  nodes,  and  that  their  arrangement  in  these  is  hence  not  reducible  to  the  Exo- 
genous type  which  prevails  in  other  parts  of  the  same  stem.     The  great  deviations 
from  the  normal  ty])e  in  Menitpermacea,  and  very  many  other  plants  of  leas  peculiar 
habit  than  Nympha^aceay  further  confirmed  us  in  this  opinion,  no  less  than  the  fact 
that  there  are  no  Endogenous  rhizomes  known  to  us  with  which  those  of  Nymphs 
acem  can  at  all  be  compared.     We  may  also  re))eat  here  what  we  have  alluded  to 
under  J^fenispermacea^  that  in  our  opinion  a  mere  reduction  of  the  Exogenous  stem, 
by  the  successive  obliteration  of  its  medullary  rays  and  liber,  and  the  confused  airange- 
roent  of  its  vascular  bundles,  by  no  means  implies  a  transition  to  the  Endogenous  class. 
Wc  consider  that  there  are  other  and  far  more  important  anatomical  diffnrencea  be- 
tween these  two  great  classes,  and  that,  to  establish  an  Endogenous  affinity  for  the 
rhizomes  of  such  very  anomalous  plants  as  Nymphaacea^  it  is  necessaiy  to  prove  the 
existence  of  some,  at  any  rate,  of  the  absolute  characters  of  Endogens^  as  the  courses 
of  the  vascular  bundles  and  their  composition. 

Turning  to  Trecul'^s  beautiful  analysis  of  the  rhizome  of  Nuphar  lutea,  we  do  not 
find  our  opinion  altered ;  these  show  the  courses  of  the  vascular  bundles,  and  their 
relations  to  the  petioles^  peduncles,  and  axis,  with  a  precision  that  we  failed  to  attain, 
and  we  have  full  confidence  in  their  accuracy;  but  there  is  nothing  in  these  that  appears 
to  us  to  establish  an  Endogenous  affinity,  and  much  that  is  seen  in  other  Exogens. 

Ilenfrcy's  careful  observations  on  the  rhizome  of  Vicloria  differ  from  Trecnl^s  on 
Nuphar,  and  he  treats  the  subject  rather  differently.  The  rhinme  of  Victoria  pre> 
seats  an  almost  solid  axis  of  vascular  bundles,  not  a  zone  of  them.  Its  points  of 
affinity  with  Endogens  Henfrey  states  to  be: — 1.  The  apparently  continuous  develop* 
ment  of  a  terminal  bud.  To  this  we  would  object  that  the  real  nature  of  the  growing 
point  is  not  likely  to  be  easily  demonstrable  in  an  abbreviated  axis  of  so  many  inter- 
nodes,  and  that  other  manifestly  Exogenous  rhizomes  present  a  similar  appearance. 
2.  That  the  roots  are  all  adventitious.  This  is  perhaps  the  strongest  point  of  any,  bat 
its  value  in  relation  to  the  laws  of  germination  in  general  cannot  be  said  to  be  esta^ 
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blished ;  and  we  have  seen  somewhat  analogoas  mstances  in  the  growth  of  Fid  and 
Loranthacea  and  RMzophorea,  the  plants  of  which  are  nourished  by  adventitious 
roots,  having  no  connection  with  that  originally  developed,  which  has  died  away. 
Cuseuta  offers  another  analogous  case,  as  do  those  parasites  which  are  supposed  to 
be  developed  first  on  other  plants,  but  which  afterwards  are  nourished  by  terrestrial 
roots.     3.  The  absence  of  a  cambium-layer,  of  bark,  pith,  and  of  a  circular  arrange- 
ment of  vascular  structures.    Of  these  points,  the  absence  of  pith  and  of  the  vascidar 
bundles  forming  a  zone  is  exceptional  in  Victoria.    The  absence  of  a  cambium-layer 
is  not  a  strong  point,  for  there  are  many  Exogeus  in  which  we  have  failed  to  trace  it 
in  a  normal  condition,  and  there  is  as  much  a  bark  in  Nymphaaeea  as  there  is  in  a 
great  many  other  Exogens.    4.  The  isolated  condition  of  the  vascular  bundles.    This 
perhaps  require  confirmation,  as  it  appeared  to  us  that  the  bundles  often  imited, 
and,  at  any  rate,  there  are  various  Exogens  with  isolated  vascular  bundles  both  in 
the  pith  and  bark.     3.  There  being  no  analogue  to  wood  and  liber.    This  appears  to 
militate  equally  against  their  Endogenous  affinity,  for  the  vascular  bundles  of  Endo- 
gens  are  composed  of  wood  and  liber,  while  those  of  Nymphaacea  are  not ;  added  to 
which,  we  have  seen  that  in  Menispermea  and  Jrisiolochiea,  and  other  Orders,  the 
liber  is  constantly  absent,  and  in  very  many  Orders  of  Exogens  the  wood  is  wholly 
replaced  by  vascular  tissue. 

Our  great  objection,  however,  to  all  the  above  arguments,  is  their  not  bearing 
strongly  upon  the  question ;  all  appear  to  argue  an  anomalous  condition  of  Exoge- 
nous stem,  none  tit  all  approach  to  positive  indications  of  the  Endogenous,  and  we 
need  hardly  say,  that  in  a  case  of  this  kind  the  tendency  is  always  to  magnify  the 
importance  of  small  deviations  from  a  normal  type,  and  to  seek  to  attach  an  ab- 
solute value  to  them.  Henfrey,  however,  states  several  objections  to  the  Endoge- 
nous affinity  of  Fictaria,  which,  in  an  abstract  point  of  view,  seem  as  unanswerable 
as  the  arguments  in  flEivour  of  the  same  affinity,  but  to  which  we  do  not  attach  any 
importance,  simply  because  their  value  as  physiological  and  structural  facts  is  as 
much  unknown  as  that  of  the  others.  These  are: — 1.  The  vascular  cord  of  each 
root-bnndle  has  not  a  central  woody  cylinder.  2.  There  is  no  fibrous  layer  between 
the  cortical  and  centrol  substances.  3.  The  composition  of  the  vascular  bundles  is 
formed  exclusively  of  ducts  and  nnrollable  spiral  fibres.  4.  The  frequent  anastomosis 
of  the  vascular  bundles,  which  is  not  commonly  the  case  in  Monocotyledones. — To 
these  we  may  add,  as  of  far  greater  weight,  the  arrangements  of  the  vascular  bundles 
on  a  longitudinal  section,  and  that  many  of  these  run  completely  round  the  stem. 

Before  dismissing  this  difficult  subject,  there  are  two  theoretical  considerations 
which,  we  think,  should  not  be  overlooked  : — 1 .  That  assuming  the  rhizome  of  Nym- 
plusa  to  be  that  of  a  Dicotyledon,  a  consideration  of  its  habit,  development,  and  mode 
of  growth  would  lead  us  to  expect  that  its  structure  would  deviate  widely  from  the 
type  upon  which  it  is  formed ;  but  that,  assuming  it  to  be  a  Monocotyledon,  the  con- 
siderations in  qnestion  would  not  lead  us  to  expect  in  its  rhizome  so  total  a  departure 
from  the  type  of  that  class.  2.  That  in  a  case  of  this  kind,  where  the  class  to 
which  a  group  belongs  is  indicated  clearly  by  the  general  structure  and  develop- 
ment of  its  embryo,  leaves,  flowers,  fruit,  and  germination,  and  by  direct  affinity  with 
individual  members  of  that  class,  it  is  much  more  philosophical  to  regard  an  appa- 
rent exception  in  one  organ  as  reducible  to  nn  anomaly  of  the  class  with  which  the 
group  has  a  direct  affinity,  rather  than  an  indication  of  affinity  to  that  with  which  it 
has  otherwise  none.  We  hence  urge,  as  a  fatal  objection  to  the  Endogenous  affinity 
of  Nymphaacece^  that  there  is  no  Order  amongst  Monocotyledons  to  which  Trecul 
or  Henfrey  has  allied  them,  whilst  there  are  many  amongst  Dicotyledons,  with  which 
they  accord  in  the  structure  of  tleir  foliage,  perianth,  fruit,  and  seed. 

We  sum  up  our  reasons  for  considering  Nympkaacea  to  be  true  Dicotyledons  as 
follows : — 

1.  llie  structure  of  the  embryo  is  tndy  Dicotyledonous,  and  resembles  nothing 
amongst  Monocotyledons. 

2.  The  germination  is  strictly  Dicotyledonous  and  Exorhizal.    The  primai7  leaves 
are  an  opposite  pair,  alternating  with  the  cotyledons. 
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3.  The  stmctnre  of  the  rhisome  does  not  deviate  more  from  the  Exogeaoos  type 
than  that  of  manv  other  Dicotyledons.  It  does  not  belong  to  the  Endogenooa  type, 
and  no  Monocotyledon  is  known  to  have  a  similar  rhizome. 

4.  The  venation  of  the  leaves  is  reticulated,  and  their  vernation  is  involute. 

5.  The  floral  organs  are  generally  arranged  upon  h  quaternary  or  qninaiy  plan. 

6.  Nymphaaeea  present  many  direct  affinities  with  both  apocarpons  and  syncar- 
pons  Thaiamiflora,  as  EanuMculaceat  Berberidea,  Moffnoliacea,  and  Pt^operacea, 
and  they  present  no  affinity  whatever  with  any  Monocotyledonoos  Orders. 

7.  Systematic  botanists  are  almost  nnanimonsly  inclined  to  the  above  view  of  their 
immediate  affinities. 

There  are  very  many  interesting  and  cnrions  points  in  the  stmctore  of  NfM" 
phaaeea  qoite  apart  from  those  we  have  dwelt  upon,  for  which  we  must  again  refer 
to  Tr^ul  and  Planchon,  confining  our  attention  to  anch  only  as  have  a  systematic 
value.  The  floral  envelopes  usuidly  form  an  uninterrupted  spiral  from  the  sepals  to 
the  inner  stamens,  the  transition  b^ng  gradual  from  one  class  of  organs  to  the  other, 
as  in  Magnoliacea.  In  Nymphaea  the  prevalent  numbers  are  four  sepals,  snooeeded 
by  several  whorls  of  eight  petals,  four  opposite  to  and  four  alternate  with  the  sepals, 
and  the  stamens  are  similarly  disposed ;  but  in  some  American  speciea  the  ei^t 
leaves  of  each  whorl  of  stamens  and  petals  are  all  opposite  one  another :  this  arrange- 
ment of  parts  is  eminently  characteristic  of  the  allied  Orders  MetMpemacem,  Berhe- 
rideat,  Sabiacea,  and  Lardizabalea. 

The  disc  or  torus  of  Nymphaaeea  is  a  most  remarkable  modification  of  the  bases 
of  the  perianthial  leaves  and  apex  of  the  peduncle.  We  cannot  agree  with  Tr^enl  in 
denying  the  presence  of  a  disc,  though  it  is  difficult  to  assign  its  limits  and  origin. 
The  fact  dwelt  upon  by  that  author,  that  in  the  earliest  state  of  development  of  the 
flower,  when  the  stamens  and  carpels  appear  as  mere  points,  there  is  no  space  be- 
tween the  latter,  appears  to  us  to  have  no  weight  in  this  esse,  for  the  carpels  are 
oongenitally  imbedded  in  it,  and  it  appears  adherent  to  the  walls  of  the  ovary  as 
these  are  developed ;  it  is  not  a  free  organ,  like  the  perigynous  ring  of  JUima,  and 
does  not  arrive  at  its  full  development  till  the  flond  organs  are  fully  formed.  Its 
structure  was  first  clearly  explained  to  us  by  Bentham,  who  has  shown  us  that  in 
the  fully  formed  fruit  of  all  Nymphaa  the  carpels  are  imbedded  in  the  disc,  which 
rises  in  the  centre  of  the  compound  ovary  in  Uie  form  of  a  cone  or  mamilla.  Hie 
ovaries  are  hence  gynobasic.  The  stamens  are  inserted  into  the  disc  at  the  base  of 
the  ovaries,  or  all  round  the  whorl  of  carpels ;  or  in  P^eioria  the  disc  is  carried  np 
above  the  carpels,  forming  a  ring  upon  which  Uie  stamens  and  petals  are  inserted.  In 
Cabombea  there  is  no  disc,  the  carpels  are  free,  and  the  stamens  hypogynons.  In 
Barclaya  the  four  sepals  are  inserted  at  the  base  of  the  flower,  and  the  petals  and 
stamens  carried  up  upon  the  disc,  which  is  adherent  with  the  csj^eU  to  their  summit, 
whence  the  caljrx  is  inferior  and  the  corolla  superior,  as  in  some  species  of  the  enrioos 
Himalayan  genus  Codonopsit  of  Campanulaeea,  Lastly,  in  EuiyaU  and  FieioruL 
the  whole  perianth  is  superior,  which  may  perhaps  be  explained  by  supposing  the 
flower  to  be  sunk  in  the  expanded  apex  of  the  peduncle,  as  in  Bosa  and  perhaps  the 
Pomacea,  and  to  which  there  is  a  tendency  in  EschackoUzia  amongst  Papaveraeetr. 

Between  the  stamens  and  carpels  there  are  in  NympAaa  organs  that  have  been  re- 
garded as  incomplete  stamina,  as  appendices  to  the  stigmata,  or  as  prolongations  of 
the  stigmata  themselves.  These  are  always  opposite  to  the  stigmatic  lines,  and  are 
continuous  with  the  disc  below,  so  that  their  real  nature  is  not  apparent  in  some 
cases ;  they  appear  in  some  to  be  rudimentary  stamina,  as  in  the  American  NympA^ea 
of  the  blanda  group,  though  the  stigmatic  surfoce  is  prolonged  on  to  their  bases.  In 
N.  Lotus  they  are  very  large,  and  are  generally  regarded  as  stigmatic  appendages ; 
in  N,  carul-ea  and  its  allies  they  form  short  horns  to  the  stigmatic  rays,  and  can 
only  be  theoretically,  if  at  all,  attributed  to  the  presence  of  rudimentary  stamina ; 
they  may  be  analogous  to  the  stigmatic  appendages  oi  Esehseholtzia  and  Rtnutriacea, 
or  to  the  appendages  to  the  carpels  of  some  o^er  Pi^Mveracea,  This  point  wants 
a  systematic  study. 

The  fact  of  the  pkioenta  being  spread  over  the  whole  surface  of  the  cavity  of  the 
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carpels  is  a  well  known  one,  to  wbich  we  only  call  attention  as  indicating  an  aflSnity 
with  Berberidea  through  Podophyllum,  with  LardizabtUea  through  HollhUlia  and 
all  the  typical  genera  of  that  Order,  and  with  Papaueracea  through  Papaver  itself, 
which  has  broad  plaoents,  and  especially  through  the  Mexican  genus  Bomneya^  the 
ovules  of  which  are  distributed  over  the  whole  cavity  of  the  ovary.  In  Cabombea 
the  ovules  are  few,  and  confined  to  the  dorsal  suture  of  the  carpels ;  and  these  are 
free,  indicating  an  affinity  to  Nelumbiacea  on  the  one  hand  and  Platystemdn  on  the 
other,  a  genus  of  Papaveracea  with  two  free  carpels. 

The  seeds  of  Nympkaacea  are  sometimes  arillate,  when  the  arillus  forms  an  elon- 
gated fleshy  cup,  arising  from  towards  the  base  of  the  funiculus  and  completely  enve- 
loping the  seed.  In  most  species  the  seeds  are  completely  imbedded  in  a  cellnkr  pulp 
deriveid  from  the  walls  of  the  carpels  and  placental  surfaces,  affording  a  strong  ana- 
logy to  the  pulp  of  Lardizabalea  and  Podopkyllvm.  The  fact  of  the  embryo  being 
endosed  in  the  amniotic  sac  is  well  known  to  be  common  to  this  Order,  and  to  some 
very  far  removed  from  it,  as  Piperaeea  and  Saururea;  but  we  have  indicated  a  very 
analogous  structure  in  Monimiaeea,  and  we  would  further  caU  attention  to  the  strong* 
resemblance  between  the  canal  in  the  axis  of  the  farinaceous  albumen  of  NympAaa- 
eem  and  the  cellular  mass  occupying  the  axis  of  the  fleshy  albumen  of  Hortonia 
and  Boldoa.  The  relation  of  these  to  the  amniotic  sac  is  not  made  out,  but  we  may 
remark  that  they  are  certainly  pert  of  the  nucleary  sac  of  the  ovule,  and  that  in  Hor- 
tonia but  little  albumen  is  developed  in  that  part,  which  remains  cellular  in  the 
ripe  seed,  whibt  in  'Nymphaa,  owing  to  the  cellular  tissue  itself  being  absorbed,  an 
open  canal  remains.  The  fact  of  the  embryo  lying  in  a  cavity  at  the  apex  of  the  albu- 
men, and  not  immersed  iu  it,  is  repeated  in  Leontice  and  Bongardia,  genera  of  Ber- 
beridea,  where  we  have  further  indicated  the  sheath  of  the  radicle  as  an  important 
modification  of  embryo-coverings,  and  requiring  explanation. 

Other  peculiarities  of  Nymphaacea,  indicating  their  affinity,  are  that  Cabombea 
differ  little  from  the  temary-sepaled  Ranunculi,  except  in  the  insertion,  etc.,  of  their 
ovules  and  their  amniotic  sac,  and  that  they  closely  imitate  in  habit  the  Ranunculi 
of  the  BatracMum  section.  The  great  disc  of  Nymphaa  is  represented  by  that  of 
Pitonia,  as  indicated  by  De  CandoUe.  In  form  the  stigmata  strongly  resemble  those 
of  Papaver,  as  do  the  seeds  to  a  great  extent.  The  whorl  of  carpels  of  Nymphaa  fur- 
ther resembles  in  some  degree  that  of  Illicium  and  Dillenia,  to  which  may  be  added 
that  Tr^nl  describes  the  carpels  of  Nuphar  as  exhibiting  a  tendency  to  a  dorsal  de- 
hiscence. 

We  have  thus  a  multitude  of  most  important  structural  and  physiological  cha- 
racters connecting  NymphaacetB  with  the  Orders  amongst  which  we  place  them,  be- 
sides many  minor  ones  which  are  individually  of  little  importance,  hut  which  together 
establish  an  accumulation  of  affinities  all  pointina^  in  the  same  direction ;  to  this  we 
may  add,  that  we  doubt  if  they  agree  with  any  other  Natural  Orders  but  the  imme- 
diate allies  of  these,  in  any  characters  of  systematic  importance. 

Suborder  I.  NYMPHiEiLfi. 

stamina  plurima.  CarpeUa  in  ovarium  plurilocolare  concrete,  (hula 
plurima,  parietibus  ovarii  iindique  afl&xa. 

1.  NYMPHJEA,  L. 

Sepala  4,  imo  toro  inserta.  Petala  12-20, 2-4-8eriata.  Stamina  40- 
60,  mnltiseriata.  Ovarium  6-8-locu1are ;  stigmatibus  sessilibus  linea- 
ribus  radiatis.  Bacca  spongiosa,  irregulariter  rupta.  Semina  in  pulpa 
nidulantia,  arillo  sacciform!  apice  aperto  induta ;  teata  coriacea. 

To  any  one  who  has  studied  a  numerous  suite  of  specimens  of  the  Indian  species 
of  this  beautiful  genus,  and  the  published  descriptions  of  them,  it  will  not  be  a  matter 
of  surprise  that  we  find  it  necessary  to  nnite  a  considerable  number. 
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Several  authors  have  asserted  that  Nymphaacea  fonn  an  exception  to  the  rule  that 
water-plants  are  widely  diffused,  a  statement  we  cannot  confirm,  for  a  detailed  study  of 
the  Asiatic  varieties  assures  us  that  they  afford  a  remarkable  confirmation  of  that  rule. 
The  species,  however,  are  exceedingly  variable,  exhibiting  that  tendency  to  sport 
which  so  many  thalamifloroua  polypetalons  plants  do ;  and  this  circumstance,  together 
with  that  of  there  being  few  badly  preserved  specimens  in  Herbaria,  sufficiently 
accounts  for  the  prevalent  but  most  erroneous  impression  that  the  genus  contains 
many  species,  and  that  these  are  confined  to  narrow  areas.  Of  the  amount  of  van* 
ation  to  which  they  are  subject,  few  botanists  appear  to  have  any  idea ;  but  we  have 
been  accustomed  in  India  to  see  the  same  species  assume  several  varieties  in  one  tank» 
differing  in  leaf  and  flower,  size,  colour,  number  of  petals,  stamens,  and  stigmata, 
and  we  much  doubt  if  there  be  more  than  four  decidedly  distinct  species  within  the 
limits  of  our  flora. 

Upwards  of  sixty  species  have  been  recorded  by  Lehmann,  in  his  recent  enumera- 
tion ('  Ueber  die  Gattung  Nymph8ea')>  of  which  eleven  are  said  to  be  Indian,  the 
latter  estimate  beiug  quite  at  vaiiance  with  our  experience.  Planchon  again  cur- 
tails the  genna  to  thirty-eight  species,  including  eight  or  ten  doubtful  ones,  and  nine 
Indian,  of  which  four  are  doubtful.  This  also  exceeds  our  estimate,  and  evidently 
Planchon's  too,  for  that  author  indicates  with  great  judgment  a  considerable  number 
of  the  described  forms  as  being  possibly  varieties,  but  these  he  is  not  able  to  reduce 
for  want  of  materials.  We  are  perfectly  aware  that,  in  reducing  almost  all  the 
Indian  species,  except  A',  alba  and  N.  py^maat  to  the  well-known  N.  Lotus  and 
Mtellata,  we  are  exposing  ourselves  to  a  most  severe  criticism  on  the  part  of  both 
botanical  authors  and  horticulturists;  we  must,  however,  in  accordance  with  our 
principles,  do  so,  admitting,  at  the  same  time,  that  we  shall  be  only  too  glad  to 
revise  our  opinion  when  botanists  with  equal  means  of  judging  shall  point  out  some 
structural  peculiarities  that  may  afford  tangible  characters  whereby  to  discriminate 
them.  We  cannot,  in  the  meantime,  withhold  the  result  of  our  very  long  and 
detailed  study  of  the  species  in  a  wild,  cultivated,  and  dried  state,  nor  hesitate  to 
impress  upon  botanists  the  obvious  bearings  of  the  facts, — ^that  all  authors  who  have 
written  on  this  genus  are  at  variance  with  one  another, — that  it  is  impossible  to 
distinguish  their  species  in  a  dried  state, — that  the  characters  hitherto  published  as 
specific  are  those  of  individuals,  and  not  of  species, — that  all  water-plants  are  vari- 
able, and  have  wide  ranges, — ^that  all  polypetalons  flowers  with  a  gradual  transition 
from  sepals  to  stamens  are  notoriously  variable, — and  that,  though  no  single  author 
has  grouped  all  those  species  under  two  which  we  now  have,  there  is  not  one  of 
the  s])ecies  we  have  so  reduced  that  has  not  been  referred  to  Lotus  or  stell^Ua  by 
some  author  of  note,  excepting  the  most  recent  species  of  Lehmann  and  Edgewortb. 
and  these  we  have  ourselves  fortunately  examined  in  the  living  state.  Lastly,  we 
are  glad  to  be  able  to  give  the  authority  of  J.  Smith,  whose  botanical  knowledge 
and  experience  in  the  Royal  Gardens  at  Kew  entitle  his  opinion  to  the  greatest  re^ 
spect,  for  saying  that  all  the  species  we  have  referred  to  i^T.  Lotus  and  If,  stellaia 
present  no  specific  characters  whatever  under  cultivation,  the  differences  amongst 
them  being  all  of  degree  and  inconstant  throughout.  £xcept,  indeed,  considerable 
allowance  be  made  for  variation  in  the  species  of  this  genus,  there  are  no  limits  to 
them,  for  twelve  have  been  made  out  of  the  European  i\r.  aXba  alone,  excluding  the 
Indian  N.  Cachemirianat  which  is  the  same  plant,  as  is  probably  the  N.  odoraia* 
of  North  America  also. 

1.  N.alba  (L.  Sp.  PL  729);  foliis  cordatis  hitegerriinis,  fioribus 
albis,  sepalis  obtusis  tenuiter  nervosis,  antheris  muticis,  stigmatis  radiis 

*  Professor  Hendow,  who  Iras  both  plants  in  cultivation  in  the  same  pond,  fails 
to  find  any  characters  whereby  to  distinguish  them.  De  Candolle  says  it  is  oiien 
confounded  with  iV.  cdba^  but  certainly  distinct :  he  gives  no  distinctive  characten^ 
however. 
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aub-16,  appendiculis  brevibus  cylindraceis,  seminibus  minutis. — DC, 
JS^sL  i.  56 ;  Led.  FL  Ross',  i.  83. 

/8.  Kaskmiriana;  ovario  pubescente  v.  villoso. — N.  Cachemiriana, 
Camhess.  in  Jacq.  Voy.  Bot.  11.  ^.  10.  N.  Kosteletzkyi,  Palliardi  mss. 
in  Lehm.  Hamb.  Garten  und  Blumenz,  viii.  369.  N.  alba,  var.  Koste- 
letzkyi,  Flanchofi,  Ettides  sur  les  Nymph.  Ann,  Sc.  Nat,  ser.  3.  xix.  53. 

Hab.  Kashmir,  alt.  6300  ped.,  Winterbottom! — Var.  )8.  Kashmir, 
Jacquemont. — (PI.  Apr.  Mai.)  {v.  v.) 

DiSTEiB.  Europ.  total  Sibiria!  Am.  Bor.l 

Folia  suborbkulata,  coriaeea,  vix  aut  non  peltala,  subtus  tenoiter  venosa,  integer- 
rima,  lobis  parallelis  v.  Bubdivcrgentibus.  Sepala  lineari-  v.  ovato-oblonga,  retica- 
latim  ncrrosa.  Petala  sub- 10,  extcriora  sepalis  scquilonga,  lineari-oblonga.  Sta- 
mina perplorima,  filameatis  subdilatatis.  Stigmatis  appendices  suberecti.  Pollen 
ecbinulatiim.     Semina  punctis  minatis  leviter  striata. 

Our  specimens  are  certainly  referable  to  the  common  white  Water-lily  of  Europe. 
FlanchoD  remarks,  under  N.  Cachemiriana^  which  he  had  not  seen,  that  it  is  too 
nearly  allied  to  N.  alba,  of  which  we  do  not  doubt  that  it  is  a  form,  though  the 
plate  in  Jacquemont 's  Voyage  is  in  many  points  unlike  that  plant,  the  petals  being 
too  narrow  and  acute,  and  the  fruit  diffeient-lookiug.  It  is,  howover,  impossible  to 
figure  Nympho'a  from  dried  specimens.  Cambcss^es  describes  the  fruit  as  lanate ; 
and  we  find,  from  a  memorandum  by  Lchmann  in  the  Hookerian  Herbarium,  that 
the  ovary  of  N.  Kotleletzkyi  is  villous.  Planchon  has  referred  N.  Kosteleizkyi  to 
N.  alba. 

2.  N.  IiOtuB  (L.  Sp.  PL  729);  foliis  argute  sinuato-dentatis,  se- 
palis oblongis  obtusis  5-7-costatis,  petalis  lineari-  v.  ovato-oblongis, 
filamentis  basi  late  dilatatis,  antheris  inappendiculatis,  stigmatis  appen- 
dicibus  cylindraceo-clavatis. 

a.  Lotus;  foliis  subtus  dense  pubescentibus  orbiculatis  reniformi- 
busve  lobis  divergentibus  approximatisve,  floribus  amplis  nibris  roseis 
albidisve. — N.  Lotus,  Delile,  Fl.  Mjypt.  t.  Ix.  /.  1 ;  DC.  Syst.  ii.  53.  N. 
rubra,  Roxb.  FL  Ind,  ii.  576 ;  DC.  Syst.  ii.  52 ;  Wight  et  Jrn.  Prod. 
i.  17  ;  Wight,  III.  i.  1. 10  ;  Andr.  Bot.  Rep.  t,  503 ;  Bot.  Mag.  t.  1280 
et  1364 ;  Wall  Cat.  7255  !  N.  Dcvoniensis,  Hook,  Bot.  Mag.  t.  4665. 
N.  edulis,  DC.  Syst,  ii.  52;  Boxb.  Fl,  Ind,  ii.  578;  Wall,  Cat.  7254! 
Castalia  magnifica,  Sal,  Par,  Lond.  t.  l-it.  C.  mystica,  Ann.  Bot.  ii.  73. 
N.  semisterilis,  Lehmann,  Ueber  die  Gattung  Nymphaay  23. 

p.  cordifolia;  foliis  subtus  dense  pubescentibus  cordato-ovatis  lo- 
bis divergentibus,  floribus  mediocribus  albis  v.  cameis. 

y.  pubescens ;  foliis  subtus  puberulis  pubescentibusve,  floribus  mi- 
noribus  albis  roseis  rubrisve. — N.  pubescens,  WiUd.  Sp,  PI,  ii.  1154; 
DC.  Syst.  ii.  52,  Prod.  i.  115  ;  Blunie,  Bijdr.  i.  48 ;  Wight  etAm.  Prod, 
i.  17  et  447  ;  Wall,  Cat,  7256 !;  Planclion,  l,c,  35.  N.  sagittata,  Fldgew, 
in  Linn,  Soc.  Trans,  xx.  29. 

Hab.  a  et  y.  Per  totam  Indiam  calidam  vulgaris. — p.  Chittagong  1 
— (Fl.  per  totum  annum.)  (r.  v.) 

DiSTRiB.  Africa  borealis  I'et  tropica !  Hungaria !  Java !  ins.  Philip.! 

Folia  6-unc.  ad  pedalia,  juniora  snbsagittata.  Flores  2-10  unc.  lati.  Pollen 
keve.    Semina  elliptico-rotundata,  papillosa  v.  subscaberula. 

Among  the  Indian  varieties  of  this  plant,  we  believe  that  we  have  seen  specimens 

2  I 
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nroilar  to  all  the  fignns  quoted  above.  It  is  quite  impossible  to  reconcile  the  de- 
scriptions of  authors  with  all  the  plants  we  have  brought  under  JVl  LoUu,  whether  in 
a  state  of  nature,  cultivation,  or  in  the  Ilerbarinm.  l)e  Candolle  describes  N.  Lotus^ 
pubescerUf  and  rubra,  as  distinct  species,  but  gives  no  diagnostic  character,  exoept  the 
spots  of  the  leaves  of  N.  pubesceru,  which  we  do  not  find  to  be  constant  even  on  in- 
dividuals. Andrews  (Bot.  Rep.)  says  of  N.  rubra  that  it  is  allied  to  If.  Lotus,  but 
is  certainly  specifically  distinct  in  the  colour  of  the  flowers.  Sims,  in  the  *  Bota- 
nical Magazine,'  figures  N.  rubra,  var.  rosea,  with  spotted  leaves ;  and  De  Candolle 
quotes  the  plate  under  his  jV.  rubra,  whose  diagnostic  character  is  "  foliis  immacn- 
iatis."  Lehmann  (Ueber  die  Gattung  Nympluca)  enumerates  N.  Lotus  of  Roxburgh's 
'  Flora  Indica'  as  the  plant  of  Linneeus,  and  retains  also  N.  rubra,  Roxb.,  BnApubes- 
eens,  Willd.,  as  distinct ;  whereas  Planchon,  who  publishes,  in  the  same  year  with 
Lehmann,  his  '  Etudes  snr  les  Nympheac^,'  quotes  N.  Lotus,  Roxb.,  under  Z.  pu- 
beseens,  "WiUd.,  and  keeps  N,  Lotus,  L.,  and  N.  rubra,  Roxb.,  distinct;  he  also 
quotes  the  var.  rosea  under  rubra,  but  remarks  its  spotted  leaves.  "Wight  and  Ar- 
nott  distinguish  N.  pubescens,  Willd.,  firom  N.  rubra,  Roxb'.,  by  its  spotted  leaves 
and  white  flowers.  Planchon  lays  some  stress  upon  the  colour  of  the  stamens;  these, 
however,  vary  from  white  to  red,  with  often  an  orange-yellow  shade,  and  when  mnch 
pollen  is  scattered  about,  they  appear  still  more  yellow,  whence  probably  the  yellow 
stamens  of  Wight's  figure.  Roxburgh  says  of  N.  Lotus,  that  it  difiers  from  N.  rubra 
in  the  colour  of  the  flowers  only,  which  are  white  or  pink,  and  yet  he  describes  a 
variety  of  rubra  as  having  rose>coloured  flowers.  These  contradictory  statements 
are  of  themselves  suggestive  of  all  belonging  to  one  species ;  and  that  such  is  the 
case  we  are  perfectly  satisfied,  after  an  attentive  study  of  all  the  states,  living  and 
dried. 

With  resard  to  Edgeworth*s  N.  sagittata,  it  is  founded  on  a  young  leaf  of  N. 
rubra:  we  have  from  Assam  a  perfectly  similar  leaf  attached  to  tiie  same  rhizome 
with  an  older  leaf  of  the  ordinary  form.  In  lloyle's  Herbarium  we  find  one  speci- 
men labelled  " N.  Lotus,  rosea,  and pubeseens"  indicating  that  these  are  considered 
one  species  by  him ;  and  another  specimen,  called  "  N.  Lotus  jtore  rubro,"  is  Roxburgh's 
N.  rubra.  With  regard  to  the  N.  Bevoniensis  of  the  '  Botanical  Magazine,'  it  is  a 
common  Bengal  state  of  N,  rubra,  as  described  by  Roxburgh,  and  not,  as  some  sup- 
pose, a  hybrid.  We  have  most  carefully  compared  the  Indian  plant  with  many 
African  specimens  of  N.  Lotus,  from  the  Nile,  Senegal,  and  Sierra  Leone,  and  con- 
fidently pronounce  them  the  same,  as  indeed  Roxburgh  supposed.  Planchon  charac- 
terizes the  Egyptian  variety  of  N.  Lotus  as  having  dl  the  anthers  shorter  than  the 
filaments,  but  this  is  certainly  not  the  case  in  Damietta  specimens.  Under  N.  pu- 
bescens,  Willd.,  he  says  that,  except  by  the  locality,  it  is  difficult  to  distinguish  it 
from  N.  Lotus,  but  that,  whereas  the  dense  pubescence  is  constant  in  N.  pubescens, 
it  is  accidental  in  N.  Lotus;  this  appears  to  us  to  be  saying,  in  other  words,  that  one 
of  these  is  an  accidental  variety  of  the  other,  for  if  it  varies  in  pubescence  in  Egypt, 
and  is  always  pubescent  in  India,  we  cannot  avoid  the  conclusion  that  the  pubescent 
state  is  the  typical. 

Lehmann*s  N.  semisterilis  is  the  common  form  of  the  N.  Lotus  of  Linnasus  and 
Roxburgh,  as  we  ascertained  on  collecting  it ;  nor  can  we  doubt  that  Waldstein 
and  Kitaibel  were  right  in  referring  the  Hungarian  plant  to  N.  Lotus,  from  which  it 
does  not  appear  to  be  distinguished  by  any  character  of  importance.  To  ourselves^ 
indeed,  it  appears  very  remarkable  that  it  should  not  differ  as  a  strongly  marked  va- 
riety at  least,  considering  that  Hungary  is  far  north  of  its  usual  habitat,  and  thai  it 
is  dependent  on  the  thermal  springs  for  its  existence.  We  have  very  carefully  com- 
pared dried  specimens  and  the  plate  with  our  Indian  and  Egyptian  plant.  We  have 
not  seen  other  authentic  specimens  of  JV.  edulis,  DC,  than  those  in  W^allich's  Her- 
barium. 

Planchon  says  of  the  section  Lotus,  "  anthesi  noctuma."  This  is  a  subject  re- 
quiring investigation.  In  India  we  have  found  N.  Lotus  expanded  during  the  day, 
but  cannot  say  whether  the  weather  had  any  influence.  Sims  (Bot.  Mag.)  ststes  Uuit, 
though  the  Marquis  of  Blandford's  specimens  and  those  in  Kew  Gardens  blossomed 
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at  night,  and  closed  at  10  a.m.,  his  own,  from  Hungary,  did  not.     Pliny  (as  quoted 
by  Salisbury)  says  that  the  flowers  retire  under  water  at  night. 

3.  N.  Btellata  (Willd.  Sp.  PI.  ii.  1153) ;  foliis  orbiculatis  v.  ellip- 
tico-orbicalatis  obtuse  sinuato-dentatis  integerrimisve,  sepalis  nervosis 
(sed  noQ  costatis),  petalis  lineari-oblongis  lanceolatisve  acutia  v.  apice 
angustatis,  antheris  longe  appendiculatis,  stigmatis  radiis  in  comua 
breyia  productis  inappendiculatis,  seminibus  sabstriatis. 

a.  cyanea ;  floribus  mediocribus  cyaneis  non  aut  vix  odoris. — N. 
cyanea,  Boxb.  Fl.  Ind.  iii.  B77 ;  Wight  et  Am,  Frod.  i.  17 ;  Wall.  Cat. 
7253  A/  et  D/  N.  stellata,  ft  Bot.  Mag.  t.  2058 ;  Flanchon,  Etudes, 
I.  c.  40. 

/3.  parmflora ;  floribus  pleiiimque  minoribus  cseruleis. — N.  stellata, 
JFiUd,  Sp.  Fl.  ii.  1153 ;  Andr.  Bot.  Bep.  t.  330 ;  DC.  Sgst.  ii.  51 ;  Frodr. 
i.  115  ;  Wight  et  Am.  Frod.  i.  17 ;  Wall.  Cat.  7253  67  et  EI  N.  stel- 
lata, /3  ?  major,  Flanchon,  Etudes,  I.  e. 

y,  versicolor ;  floribus  majoribus  albis  caeruleis  carneis  pallide  pur- 
pnreisve,  staminibus  perplurimis. — N.  versicolor,  Boxb.  Hort.  Beiig.  41 ; 
Fl.  Ind.  ii.  577 ;  Sims,  Bot.  Mag.  t.  1189 ;  Flanchon,  Etudes,  I.  c.  39 ; 
Wall.  Cat.  7257  1;  N.  punctata,  Edgew.  in  Linn.  Soc.  Trans,  xx.  29.  N. 
Hookeriana,  Zehmann,  Ueberdie  Gattung  Nymphaa,  21;  N.  Edgewortbii, 
Lehm.  I.e.  7. 

Hab.  Per  totam  Indiam  calidam  vulgatissima. — (Fl.  per  totum 
annum.)  {v.  v.) 

DiSTRiB.  Var.  a.  Africa  borealis !  tropica !  et  australis  ? ;  ins.  Philip. ! 

Folia  submersa  (dam  adsunt)  membranacea,  natantia  eoriacea,  omnia  integerrima 
V.  sinuato-dentata,  plemmque  per  totam  superficiem  grosse  v.  minute  impresso- 
punctata,  subtus  obscure  maculata,  rarius  omnino  Isvia  7.  disco  punctato;  lobis 
acutis  V.  obtusis  divaricatis  parallelis  v.  incumbentibus.  Floret  1-10  unc.  diametro, 
caerulei,  albidi,  rosei,  v.  purpurei,  in  stirpibus  ^gyptiacis  odori,  in  Indicis  vix  odori. 
Sepala  lineari-ovata  v.  oblonga,  petalis  e^nilouga  v.  longiora,  viridia,  lineolis  pur- 
purcis  saspius  notata,  multinerria  sed  non  costata.  Petala  10-30,  versus  apices 
plerumque  sensim  acutata,  interiora  exemplaribus  grandifloris  sspe  in  stamina  trans- 
enntia.  Stamina  10-50,  2-4-8eriata,  in  stirpibus  minoribus  pauciora,  longe  acute 
T.  obtuse  appendiculata,  appendice  albida  v.  cserulea.  Pollen  Isve.  Stigmatis  radii 
10-30,  apicibus  obtusis  v.  in  comua  longitudine  varia  erecta  incurva  product!,  inap- 
pendiculati. 

The  N.  ttellaia,  var.  fi,  of  the  '  Botanical  Magazine,'  is  referred  by  De  CandoUe 
(Systema)  to  N.  earulea  ;  and  this  is  the  only  allusion  we  find  to  an  opinion  we  have 
long  entertained,  that  the  Blue  Water-lily  of  the  Nile  and  India  are  (Uke  their  white 
cx>ngener  Lotus)  specifically  the  same.  The  most  prominent  difference  we  find  be- 
tween them  is  the  sweet  scent  of  the  African  plant,  whether  wild  or  cultivated,  and 
ita  usually  more  numerous  petals  and  stamina,  and,  according  to  Be  Candolle,  the 
smallness  of  the  ports  of  iv.  stellata,  the  leaves  not  being  purple  below,  its  lobes 
being  divaricated,  and  the  petals  and  stigmata  being  only  eight  to  twelve.  We  have 
had  abundant  proof  in  India,  that,  except  the  odour,  not  one  of  these  characters  is 
of  the  smallest  value.  Whether  the  South  African  N.  scutifolia  (which  has  many 
petals)  and  one  of  the  two  Madagascar  species  (also  found  in  the  Mauritius)  be  the 
same,  we  do  not  venture  to  say,  never  having  compared  living  specimens ;  but  we 
find  them  both  marked  N.  earulea  by  Flanchon  (in  Herb.  Hook.),  and  except  in  the 
greater  number  of  petals  and  stamens  they  do  not  appear  to  diflfer  from  that  plant, 
to  which  N.  scutifolia  was  referred  by  Dryander,  Andrews,  and  Sims. 

With  regard  to  the  three  varieties  we  have  included  under  the  Indian  N.  stellata, 
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we  have  been  quite  unable  to  diatingnish  them  in  Indk,  or  in  onr  atovea,  the  dif« 
ferences  between  them  being  of  degree  only,  except  the  colour  of  versicolor.  Hie 
carpels  vary  in  number  from  eight  to  twenty  and  even  thirty,  and  the  length  to 
which  the  apices  uf  the  stigmatic  rays  arc  extended  is  als«  extremely  variable  -.  they 
are  sometimes  merely  blunt  points,  and  in  other  cases  produced  into  long  incurved 
points :  the  latter  are  the  appendicnlate  stigmata  of  Roxburgh's  versicoior,  and,  as 
PlanchoB  rightly  supposes,  are  very  different  organs  from  the  true  stigmatic  appen- 
dices of  N.  Lotus.  N,  Ilookeriatia  of  Lehmann  we  collected  at  Chittagong,  and 
again  at  the  month  of  the  Megna ;  its  flowers  varied  from  rose-coloured  to  pale  purple 
and  light  blue,  and  it  entirely  accords  with  Roxburgh's  N.  versicolor, 

Edgcworth's  N.  punctata  is  founded  on  the  erroneous  idea  that  the  leaf  of  ^T.  stelUtta 
is  not  punctate,  which  it  almost  invariably  is  in  nil  its  varieties,  though  described  as  im- 
punctate  by  De  Candolle.  One  of  Edgcworth's  three  flowers  (in  Herb.  Hook.)  is  of  the 
variety  versicolor ,  the  two  others  of  N.  ttellaia, — a  fair  proof  in  itself  of  these  being 
but  one  species.  Plauchon,  whose  views  of  the  affinities  of  the  species  are  always 
correct,  has  already  suggested  its  being  N.  versicolor.  In  aU  the  varieties  the  leaves 
Tary  from  being  quite  entire  to  toothed  along  their  whole  circumference;  all  the 
varieties  agree  in  the  arrangement  of  the  air-canals  in  the  peduncles  and  petioles. 

4.  N.  pygmsea  (Ait.  Hort.  Kew.  ed.  alt.  iii.  293) ;  minima,  foliis 
oblougo-orbiculatis  integerrimis  lobis  acutis,  staminibus  inappendicu- 
latis,  stigmatibus  4-8  late  ovatis  cochlcariformibus. — Bot.  Mag.  1525; 
DC.  Syai.  ii.  58;  Frod.  i.  116;  Led.  Fl.  Ross.  i.  84. 

Hab.  Assam,  Jenkins!  montibus  Khasia,  ad  Nonkrem  in  paludibus, 
alt.  5600  ped.  I— (Fl.  Aug.)  {v.  v.) 

DiSTRiB.  Sibiria  I  China  borealis  I 

SJiixoma  subperpendicnlare,  diametr.  pollicis,  pilis  atris  moUibus  lanatum.  Fetioli 
graciles.  Folia  1 J-2  poll,  longa,  elliptioo-  v.  obovato-orbiculata,  lobis  divergcuiibus 
acutis,  nervis  filiformibus.  Flores  albi,  inodori  (valde  odori,  fid.  DC),  1^-2  poll, 
diametro.  Calyx  basi  quadratus;  sepalis  lineari-oblongis  obtusis.  Petala  sub- 10, 
tepalis  paullo  longiora  v.  iis  asquilonga,  lineari-oblonga,  obtnsa.  Stamina  S-4-8eriata, 
brevia,  antheris  connectivo  BM^uilatis,  filamentis  late  dilatatis  intimis  ad  apicem 
ovarii  insertia ;  polline  subgranuloso.     Stigmatis  radii  breves,  obtusi. 

This  curious  and  well-marked  little  species  is  one  of  the  many  proofs  of  the  inti> 
mate  relation  between  the  Khasiau  and  Chinese  Floras,  to  which  we  have  alluded  at 

LI 05  of  our  Introductory  Essay ;  we  are  unable  to  find  any  character  by  which  to 
tinguish  this  plant  from  the  Siberian  and  Chinese,  except  the  inodorous  flowers, 
which  tends  to  weaken  that  analogous  mark  of  difference  between  the  N.  atrtdea  of 
Egypt  and  N.  ttellaia  of  India,  and  the  N.  alba  of  Europe  and  N.  odorata  of  North 
America. 

2.  EURYAI.E,  Salisb. 

Sepala  4,  margin!  tori  ultra  ovarium  producti  inserta,  erecta.  Feiala 
indefinita,  sepalis  breviora,  3-5-scriata.  Stamina  indefinita,  multiseriata, 
seriebus  8-meris,  filamentis  linearibus ;  pollen  sphaericum,  3-nucleatnni. 
Ovarium  8-loculare,  toro  apice  dilatato  immersum ;  stigmate  discoideo 
obscure  globoso  depresse  concavo,  tubo  tori  accreto.  Ocula  pauca,  pa- 
rietibus  affixa.  Bacca  spongiosa,  irregulariter  rupta,  sepalis  persistent!- 
bus  coronata.  Semina  8-20,  arQlo  pulposo  involuta ;  testa  atra  crassa. 
— Herba  aculeis  horrida,  rbizomate  crasso  Jldras  crassas  emittente,  foliis 
orbiculanbus  primum  corrugafis  demumhullatis  marginibus  planis^  floribus 
purpureo-violaceis  suaveolentibuSy  seminibus  eduUbus. 

A  very  remarkable  plant,  closely  allied  to  the  Victoria  of  the  South  American 
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men.  We  have,  in  the  obsenrations  under  the  Natoral  Order,  indicated  the  mor- 
pholo^cal  differences  between  the  structure  of  the  flower  of  J^ymphaa  and  Euryale. 
A  detailed  description  of  its  mode  of  germination  will  be  found  in  Roxburgh's  '  Flora 
Indica/  according  to  which«  and  to  Planchon's  and  our  own  observations  at  Kew,  the 
process  is  exactly  that  of  Victoria  regia^  and  differs  from  Nymphaa  in  the  radicle 
being  even  less  developed  perpcndicularlj,  but  sending  out  short,  horizontal,  often 
branched  arms,  that  perform  the  ofUce  of  rootlets  to  the  radicle.  The  elongating 
plumule  bears  two  strictly  opposite  primary  leaves,  one  of  which  remains  as  a  subulate 
petiole  and  the  other  bears  a  very  long  linear  lamina,  with  a  hastate  base,  and  gives 
off  adventitious  rootlets  from  its  petiole :  within  the  first  pair  a  third  is  developed 
sheathed  in  an  opposite  stipule,  which  much  resembles  the  vaginate  petiole  of  one  of 
the  second  pair  of  leaflets  of  Nymphaa. 

The  only  known  species  is  also  a  native  of  China,  where  it  has  been  cultivated 
for  its  edible  seeds,  from  time  immemorial.  Planchon  has  made  a  second  species  of 
this,  founded  on  a  description  oi  E./erox^  the  fruit  of  which  Salisbury  describes  as 
being  SO-lOO-seeded,  which  is  no  doubt  a  misprint  for  8-10,  the  number  I  find  in 
the  original  specimens  from  which  his  description  was  drawn  up.  The  seeds  vary 
exceedingly  in  size,  from  a  small  i)ea  to  a  nut,  and  the  starch  grains  of  the  albu- 
men are  so  minute  as  to  exhibit  the  "  Brownian  motion  "  under  a  sufficiently  high 
power.     The  testa  is  always  hard  and  almost  bony,  and  smooth  or  wrinkled. 

The  large  fruits  of  this  plant  are  sold  in  the  markets  of  Eastern  Bengal,  stripped 
of  their  spiny  pericarp  \  and  the  seeds  are  roasted  and  eaten  as  food  and  medicine. 
These  seeds  have  been  found  by  Dr.  Falconer  in  tertiary  beds  of  peat  near  Calcutta, 
a  district  the  plant  does  not  now  inhabit. 

1.  £.  ferox  (Salisb.Ann.Bot.  ii.  73).— DC.  St/st.  ii.  40,  Prod,  i. lU; 
Roxb.  Plant.  Cor,  iii.  t.  244 ;  Bot.  Mag.  t.  1447  i  Planchon,  Etudes,  I.e. 
29.  E.  Indica,  Planchon,  I.  c.  Anneslea  spinosa,  Roxb.  PI.  Ind.  ii.  573  ; 
Andrews,  Bot,  Rep.  t.  .618. 

Hab.  In  paludibus  Chittagong,  Roxburgh  !  Bengalis  orientalis !  -,  in 
provincia  Oude  planitiei  Gangeticse  superioris,  Royle;  Kashmiri — (Fl. 
hieme  et  vere.)  {v.  v) 

DiSTRiB.  China! 

Bhizoma  breve.  Folia  ovalia  v.  orbicularia,  1-4  ped.  diametro,  su^  viridia,  subtus 
puberula,  Isete  purpurea  v.  rubra.  Flares  1-2  poll,  longi.  Sepala  et  ovarium  aculeis 
bonida.  Bacca  2-4  unc.  diametr.  Semina  magnitudine  pisi  parvi  vel  ccrasi; 
testa  crassa,  leevi  v.  subrugosa. 

Royle  mentions  that  the  Euryale  is  found,  but  no  doubt  in  a  cultivated  state,  in 
the  plains  near  Saharanpur. 

a.  BARCI.AYA,  WaU. 

Sepala  5,  basi  ovarii  inserta.  Petala  membranacea,  apici  tori 
ovario  accreti  cum  staminibus  inserta,  supera.  Stamina  altematim 
multiseriata,  annulo  tori  intus  inserta,  e  filamentis  breyibus  incurvis 
pendula,  saperiora  sterilia.  Ovarium  e  carpellis  sub-lO  arete  concretis, 
apice  conicum;  stigmatibus  totidem  conniventibus  in  oonum  apice 
fissum  coadunatis,  intus  stigmatiferis.  Ovula  plurima,  parietibus  ovarii 
undique  inserta.  Bacca  globosa,  annulo  tori  et  coroUsc  coronata. 
Semina  sphserica,  ecbinata ;  testa  subcoriacea.  Albwnen  et  embryo  ut 
in  Nymphaa, — Herba  aquatica  Potamogetonis  fade,  rbizomate  brevi 
erecto  mUoso,  pedunculis  elongatis,  foliis  anguste  lineari-oblongis  obtusis 
ban  hastato-bUobia  membranaceis  penninerviis  glaberrimis  v.  subtus  pu- 
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berulia,  pedunculis  extra-alarihus,  floribus  extv8  luride  viridibu9  iniua 
rubris  v,  purpureis  inodoriSy  bacca  magnitudine  cerasi  pulpasa  pulre- 

dine  dehiscente. 

* 

1.  B.  longifolia  (TV all.  Linn.  Soc.  Trans,  xv.  442.  t  IS.)— Rook. 
Ic.  PL  t.  809,  810,  et  in  Ann.  Sc.  Nat.  Ser.  3.  xvii.  301.  t.  21 ;  GriffUk, 
Not.  PI.  Asiat.  i.  218.  t.  ^1./.;  Planchon,  Etudes  des  Nymph,  Ann.  Sc. 
Nat.  Ser.  3.  xix.  56. 

Hab.  In  Pegu  ad  Eangoon,  Wallich!  Tenasserim  ad  Martaban,  Labb! 
et  Mergui,  Griffitk  / — (Fl.  hieme.)  (v.  8.) 

Rhizoma  {<si  sicoo)  breve,  perpendiculare,  \~\  unc.  longitudine,  fibnu  plnrimas 
crassas  demittente,  pLlis  erectis  mollibos  dense  intertextis  villosain.  PetioU  spitbamsei, 
graciles.  Folia  petiolis  eequilonga,  1-1^  unc.  lala.  Floret  \-\\  nnc.  longi.  Sepala 
liueari-oblonga,  costa  crassa  ezserta  pcrcursa.  Petala  snb-S-seriata,  brevia,  obtusa, 
iucequalia.     Stamina  superiora  ad  filamenta  brevia  hamata  reducta. 

Suborder  II.  CABOMBEiE. 

Sepala  et  petala  definita,  libera.  Stamina  toro  inserta,  hjpogyna. 
Ovaria  3-18,  disco  v.  toro  explanato  inserta.  Ovula  2-3,  suturse  dorsaU 
inserta. 

4.  BRASENIA,  Schreb. 

Sepala  3.  Petala  3,  sessilia,  linearia,  sepalis  altema.  Stamina  12- 
18  ;  antheris  linearibus,  rimis  lateralibus  dehiscentibus.  Ooaria  6-18, 
cylindracea,  apice  breviter  angustata,  dein  in  stigmata  intus  longitudi- 
naliter  villosa  subdilatata. — Herba  aquatica,  rhizomate  repente,  caule 
ramoso,  pedunculis  petiolisque  mucilagine  indutis,  foliis  altemis  peliatU 
ellipticO'ohlongis  penninerviia,  pedunculis  axiUaribus  apice  subtncrassatis, 
floribus  rubria. 

Tbe  remarkable  little  water-plant  upon  which  this  genus  is  founded  is  a  native  of 
the  United  States  of  North  America  and  Canada,  and  was  found  earlj  in  the  present 
century  hj  Mr.  Brown  in  Australia,  and  latterly  by  Griffith  in  the  Khasia  Mountains 
and  Bhotan.  Being  inconspicuous,  it  is  probably  not  so  rare  as  is  supposed  to  be  the 
case.  We  are  quite  unable  to  detect  any  difference  between  our  specimens  whicb  we 
have  preserved  in  spirits,  and  the  excellent  analysis  in  Gray's  *  Genera  of  United 
States  Plants,'  except  that  the  filaments  and  dorsum  of  the  sepals  are  puberulous. 

Asa  Gray  observes  that  the  curious  mucilaginous  covering  of  the  pedundes  and  pe- 
tioles is  formed  by  the  rapid  formation  and  rupturing  of  successive  epithelial  cells,  as 
mucilage  is  formed  on  the  surfaces  of  animal  mucous  membranes ;  we  may  observe  that 
the  gdatinous  coat  of  the  seeds  of  various  Composiia  and  Crucifera  is  quite  analo- 
gous.  Gray  further  states  that  the  rhizoma  contains  oblong  transversely  annulated 
starch -grains  of  unusual  size,  the  larger  being  -^^  inch  long. 

1.  B.  peltata  (Pursh,  Fl.  Bor.  Am.  ii.  389).— Torrg^  et  Gray,  Fl. 
N.  Am.  i.  55.  Hydropeltis  purpurea,  Richard ,  in  Mich.  Fl.  Bor.  Am. 
i.  324.  L  29,  et  in  Ann.  Mus.  xvii.  230.  t.  5./.  22 ;  Bot.  Mag.  t,  1147  ; 
J)C.  Syst.  ii.  SlyProdr.  i.  112.— Griff.  Itin.  Notes,  p.  160. 

Hab.  Khasia  prope  Nonkrem,  Griffith^  et  ad  Joowye,  alt.  4500  ped.  I 
Bhotan,  ad  Santagoung  prope  Panaka,  alt.  6000  ped.,  Griffith. — (Fl. 
eestate.)  (p.  v.) 
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DiSTBiB.  America  borealis,  a  Canada  ad  flum.  Mississippi  1  Australia 
orieotalis. 

Pedunculus  pobescens,  apice  infra  florem  incrassatus.  Flos  1  anc.  longus.  Sepaia 
8,  liDeari-oblonga  v.  lineari-oboyaU,  obtusa,  dorso  setulis  caraosulls  conicis  pubes- 
centia,  concara,  basi  crassa.  Peiala  4,  aepalis  \  longiora,  perigyna,  rosea,  basi  dis- 
tantia,  angnste  lineari-oblonga,  apicibos  incarvis  obtasis^  dorso  basi  puberola.  Sta- 
mina sub- 12,  obscure  biseriata,  hypogjnaa,  carpellis  opposita  et  alterna,  filamentis 
cyiiadricis  demnm  dongatis  pabenilis ;  antherit  linearibas  glabris,  rimis  lateralibas. 
Pollen  (in  alcohol  conserratum)  irregulariter  globosnm,  opacum,  obscure  granolosum, 
disco  pellocido  angustissimo  circnmdatam.  Carpella  10,  disco  piano  inserta,  2- 
seriata,  seaailia,  lincaria,  cylindracea,  pubernla.  Ovula  2,  pendnla,  anairopa,  raphe 
ad  suturam  versa.  Carpella  matura  3  v.  plnra,  turgida,  coriacea,  indehisccutia,  stig- 
mate  persistente  cnspidata,  submonosperma.  Semen  magnum,  07oideam;  testa 
cmstacea,  kevi.    Albumen  farinaceom,  et  embryo  nt  in  Ntfmphaa, 


XIII.  NELUMBIACE^. 

Sepala  4-6,  imo  toro  inserta,  decidua.  Fetala  plurima,  multiseriata, 
libera,  decidua.  Stamina  plurima,  cum  pctalis  imo  toro  multiplici 
serie  inserta ;  filamentis  supra  antheram  in  appendicem  productis ;  an- 
theria  introrsis,  loculis  adnatis.  Torus  carnosus,  obconicus,  apice  lato 
trancato.  Ovaria  plurima,  foveolis  apicis  plani  tori  singillatim  basifixis, 
unilocularia;  stigmate  discoideo  subsessili.  Ovulum  solitarium  v.  2 
collateralia,  suspensum,  funiculo  filiformi  parieti  ovarii  affixo ;  raphe  dor- 
sali.  Nuces  subglobosse,  stylo  superatse,  coriaceo-corneae,  e  tori  foveolis 
semi-emersse,  longitudinaliter  obscure  dehiscentes.  Semen  inversum, 
testa  spongiosa ;  embryo  exalbuminosus,  orthotropus ;  cotyledones  crasse 
camosse,  plumulam  dipbyllam  valde  evolutam  foventes,  petiolis  inflexis 
vagina  stipulari  inclusis ;  radicula  brevissima. — Herbee,  rhizomate  elan- 
goto  horizontally  foliis  longe  crasse  petiolatiSy  lamina  peltata  integerrima 
nervis  radiantibtts  margintbus  vematione  involutis,  floribus  amplis. 

We  have,  under  the  Order  Nymphaaceay  considered  Nelumbium  as  a  member  of 
the  group  Nympkalet,  and  stated  some  of  our  objections  to  M.  Trial's  opinion,  that 
these  two  Orders  have  nothing  in  common,  but  their  nnmerous  petals  and  stamens, 
and  the  medium  they  inhabit.  The  most  prominent  differenoes  between  them  reside 
in  the  form  and  structure  of  the  rhizome,  the  development  of  the  leaves,  the  ded- 
doous  perianth  and  stamina,  and  the  remarkable  development  of  the  torus,  the  sessile 
small  carpels,  with  one  (rarely  two  collateral)  pendulous  ovnlum,  and  the  exalbuminous 
seeds,  with  a  very  highly-developed  plumule.  Though  these  distinctions  appear  so 
great,  they  are  much  diminished  in  value  by  a  study  of  Bra$enia^  which,  in  its 
rhizomes  and  mode  of  growth,  is  as  different  from  Nymphaa  as  Nelumbium  is,  and 
whose  ovaria  are  of  exactly  intermediate  structure.  The  great  torus  of  Nelumbium 
18  a  peculiar  development  of  that  oiNymphaa ;  and,  as  Asa  Gray  has  demonstrated,  the 
embryo  of  Nympkaea  and  Cabombea  is  just  that  of  Nelumbium  on  a  smaller  scale. 
If  the  germinating  seed  of  Nympluea  be  compared  with  the  embryo  of  Nelumbium, 
the  aflSnity  is  very  obvious ;  the  principal  modifications  being  the  inflcxed  petioles  of 
the  plumule  of  the  latter  plant,  and  the  stipulary  sheath  enclosing  it,  which  last  is 
perhaps  analogous  to  the  sheath  enclosing  the  first  leaf  within  the  primary  pair  of 
leaves  of  Nymphaa.  Trecul  has  admirably  illustrated  the  anatomy  and  development 
of  Nelumbium  eodophyllum  (Ann.  Sc.  Nat.  Ser.  i.  291),  and  made  some  most  im- 
portant and  interesting  observations  on  the  mode  of  growth  of  the  leaves  and  pe* 
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tides ;  of  which  the  latter  have  interrDpted  vaacnlar  bundles.  These  pecnliarities  be 
quotes  as  grave  reasons  against  associating  Neiumbium  and  Nympkaa  together ;  they 
are  of  great  interest  in  a  physiological  point  of  view,  bat  of  no  weight  in  a  systematic 
one,  especially  as  they  accompany  a  very  different  habit. 

Amongi^t  the  many  minor  i)oiuts  of  affinity  between  Xelumbiacea  and  the  eonti- 
guous  Orders,  which  have  not  been  alluded  to  under  N^phaacea^  are  the  milky 
juice,  which  they  have  in  common  with  Nymphaacea  and  Papaverace^,  the  resem- 
blance of  the  imbricated,  deciduous  sepals  and  petals  to  those  of  Berberidea,  the 
adnate  anthers,  and  the  appendage  to  the  filaments.  In  addition  it  may  be  remarked 
that  Nelumbiacea  are  not  allied,  even  distantly,  to  any  other  natural  &mily  what- 
ever.    Treeul  remarks  a  tendency  to  sutural  dehiscence  in  the  carpels. 

Several  species  of  this  genus  have  been  described,  bnt  it  is  doubtful  whether  there 
are  more  than  two,  an  American  yellow-flowered  one,  and  the  pink  or  white  Indian 
one  (the  Lotus,  or  Sacred  Bean  of  India),  which  is  said  by  Herodotus  and  Tbeophras- 
tus  to  have  been  a  native  of  Egypt,  where  it  is  not  now  found.  The  seeds  and  rhi- 
zomes are  eatable. 

1.  NXXUMBZUMy  Juss. 

Character  ordinis. 

1-  N.  speeiosiun  (Willd.  Sp.  Pl.ii.  1258) ;  floribus  albis  roseisve. 
—DC,  SysL  ii.  44,  Prod.  i.  311 ;  Bot.  Mag.  t.  903 ;  Led,  Fl.  Boss.  i. 
83 ;  Jfykt  et  Am,  Prod.  i.  16.;  Roxb.  PL  Ind.  647  ;  Weight,  III,  t.  9. 
N.  Asiaticum,  Pith,  Ann.  Mus,  xvii.  249.  t.  9,  semen,  etc,  Neliimbo  nu- 
cifera,  Geertn.  Tract,  i.  73.  ^.  19./.  2.  N.  Indica,  Poir.Bict.  iv.  453. 
Cyamus  Nelumbo,  Smithy  Exot,  Bot,  i.  59.  t.  31-32.  C.  mysticus,  Salisb. 
Ann.  Bot,  ii.  75.     Nymphaea  Ndumbo,  Linn,  8p.  PI,  730. 

Hab.  Per  totam  Indiana  calidam  divulgatum,  sed  saepe  (an  semper?) 
introductum :  in  Kashmir  in  lacu  prope  urbem,  alt.  5300  ped.,  vulgare ! 
— (Fl.  tempore  pluvioso.)  (©.  v.) 

DisTRiB.  Mare  Caspicum  1  et  Aral ;  Persia ! ;  ins.  Malayanis  et  Phi- 
lippinis  1  China !  Japonia ;  Australia  tropica ! 

Petioli  et  peduncuU  supra  aquam  exserti,  tuberculis  retrorsis  scabemli  v.  la?va, 
vasis  spiralibus  repleti,  succo  lacteo  scatentes.  Folia  1-2  ped.  diam.,  exacte  peltata, 
glabra,  margine  subundulata,  subtus  pallidiora,  nervis  prominulis.  Flores  ampli, 
4-6  unc.  diam.  Jnthera  connectivo  in  appendicem  subclavatAm  producto.  Jbrut 
fructus  2-4  unc.  diam.    Nuces  magnitudine  pisi  vd  cerasi  parvi. 

XIV.  PAPAVEEACEiE. 

Sepala  2,  rarius  3,  deddua.  Petala  4,  rarius  6,  hypogyna,  sestiva- 
tione  plerumque  plicata.  Stamina  libera  indefiiiita,  rarius  definita,  fay- 
pogyna ;  antlieris  liberis  2-locularibus  longitudinaliter  dehiscentibus. 
Ovarium  liberum,  e  carpellis  2  v.  pluribus  compositum  (rarissime  car- 
pellis  discretis) ;  oTula  plurima  (rarissime  solitaria),  placentis  latius- 
culis  inserta,  anatropa  v.  amphitropa.  Stylus  termiualis  v.  nullus. 
Stigmata  radiantia,  ssepe  bicrura  et  ob  crura  connata  quasi  plaoentis 
opposita.  Fructus  siccus,  capsularis,  rarius  baccatus,  1-lociilaris  r. 
septis  incompletis  multilocularis,  iudehiscens  v.  valvis  brevibus  dehi- 
scens.     Semina   plurima,  exarillata,  funiculo  brevi.     Albumen  copio- 
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sam,  oleosum.    Embryo  parvus,  hilum  versus  albumine  indusus ;  ooty«> 
ledonibus  1-4,  plerumque  2,  radicula  ab  hilo  remota  centrifuga. 

We  oommenoe  with  Papaveracea  the  series  of  polypetaloos  Thalatnijlara  with 
tODsolidated  carpels,  parietal  placentatioo,  and  anthera  not  adnate  with  the  filament  to 
that  d^ree  that  they  are  in  all  the  previoasly  described  families.  Its  affinities  are 
not  doabtfal :  they  have  been  alluded  to  under  NympAaacea  and  Berberidea,  but 
are  so  mnch  more  nearly  related  to  the  following  Orders,  Fumariacea,  Cruc^'era^ 
and  Capparideat  that  they  are  by  some  authors  mduded  with  them  into  one  great 
dlianoe,  the  Bhaadea  of  Endlicher  and  Meisner.  Endlicher  unites  Pumariacea  and 
Papaveracea  into  one  Order,  and  firongniart  classes  them  together  as  Papaverifu^, 
Hjfpecoum^  indeed,  amongst  Fknnariacea,  being  quite  intermediate  in  structure,  is  the 
connecting  link  between  these  Orders,  and  Piatystemon,  a  Papaveraceous  genus  with 
free  ovaries,  is  the  passage  between  the  two  groups  of  apocarpous  and  syncarpous 
families,  more  especially  showing  the  affinity  of  Papaveraeett  with  Nywphaaeea  on 
the  one  hand,  and  with  Banunculaeea  on  the  other.  "With  Cruafera  this  Order  is 
allied  not  only  by  the  structure  of  the  fruit  of  many  species,  but  by  the  qnatemaiy 
arrangement  of  the  sepals  and  petals. 

Papaveracea  are  almost  entirely  natives  of  the  northern  hemisphere  and  of  eitra- 
tropiad  regions.  They  are  aumeroos  in  Northern  India,  but  attaia  their  maximum 
in  Western  North  America.  Their  properties  are  narcotic,  and  Uieir  seeds  usually 
yield  a  bland  oil. 

1.  PAPAVSR,  L. 

Sepala  2,  rarius  S,  ooncava.  Petala  4^  rarius  6.  Stamina  indefinita. 
Ovarium  e  carpellis  4  v.  pluribus,  stigmatibus  radiantibus  coronatum. 
Capsula  plaoentis  parietalibus  in  cavitatem  prqjectis  polysperma,  pons 
y.  valvis  brevibus  infra  stigmata  dehiscens. — Herbse  succo  lacteo,  tape 
Mtpida,  YtLdidhnsJIbrons,  foliis  plerumque  lobatu  dentalisque,  pedunculis 
iunllaribuB  soUtariU  unijhru  nudU, 

About  twelve  species  of  Papaver  are  known,  of  which  all  but  P.  nudicaule  are 
eonfined  to  the  Old  World,  and  almost  entirely  to  the  north  temperate  zone,  one 
only  being  found  in  Australia,  and  another  in  South  Africa. 

1.  P.  nndicaole  (Linn.  Sp.  PI.  726) ;  scapo  unifloro,  flore  croceo. 
— Elkan,  Monog.  Pap,  17  ;  Sims,  BoL  Mag.  L  1638 ;  DC.  S^t.  ii.  71, 
Prod.  i.  117.  P.  alpinum,  Linn.  8p.  PI.  725 ;  Led.  PI.  Ro9s.  i.  87 ;  DC. 
I.  c.  P.  Pyfenaicum,  DC.  I.  c,  et  P.  microcarpum,  DC.  L  c.  P.  auran- 
Uacum,  Loia. ;  DC.  Fl.  Pr.  Suppl.  585.    P.  croceum,  Led.  PL  Alt.  ii.  2 7 1  • 

Hab.  Tibetia  occidentalis  alpina:  in  summis  montibus  Ladak  et 
Nubra,  alt.  16-17,000  ped.!  Afghanistan,  15,000  ped.,  Orif./—(Fl 
Aug.)  (r.  V.) 

DiSTKiB.  Per  totam  zonam  arcticam  ad  lat.  bor.  78^1  in  alpibus 
NorvegisB  1  Helvetiee  1  Pyreneeis  I  DahurisB !  et  Altai  I  in  montibus  soo- 
puloais  American  borealis ! 

Spithameum  v.  x)edale.  Folia  radicalia  petiolata,  2--4-pollicaria,  lineari-obovata 
▼.  oblonga,  pinnatifida,  lobis  pancis  oblongis  acutis  utrinque  pilosis.  Seapi  3-5,  gra- 
ciles,  patentim  hispido-pilosi.  Flares  1-8  poll.  diam.  Sepiala  hirsuta.  FUamenta 
cqpillaria.     Capaula  late  obovata,  strigoso-hispida,  stigmate  profunda  inciso. 

We  have  followed  Elkan  in  uniting  the  P.  alpinum,  nudieaule,  Pyrenaicum,  ero- 
ceum  and  auraniiaoum,  amongst  which  we  can  ind  no  specific  characters.  Our 
Tibetan  speeimens  perfectly  accord  with  Arctic  American  and  Siberian  ones. 

2  K 
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2.  P,  dubinm  (Linn.  Sp.  PL  726);  caule  folioso  multifloro  setosa 
hispido  V.  glabro,  foliis  piunat^pariitis  v.  bipinnatifidis,  capsula  obloogo- 
davata. — BC,  Syst.  ii.  75. 

/3.  UEvigatum  (Elkan,  Monog,  Pap.  25) ;  caule  foliisque  glabris. — 
P.  dubiuin,  var,  subglabrum,  Ijtd.  FL  Ross.  i.  89.  P.  Isevigatum,  Bie6. 
FL  Taur.  Cduc,  iii.  364 ;  DC.  Syst.  ii.  78,  Prod.  i.  119.  P.  glabrum, 
Royle,  111.  67.  P.  Decaisnei,  HocJtst.  et  Sieud,  mss.;  Dene,  in  Ann.  Sc. 
Nat.  ur.  iii.  269 ;  WM,  Fragm.  Flor.  jElhiop.  jEgypt.  2. 

Hab.  Var.  Uevu/atum.  In  arvis  Hiinalnva;  occidentalis  temperalss,  alt. 
5-7000  ped.l:  a  Kumaon!  ad  Kashmir!  Afghanistan,  Griffith!  Balu- 
chistan, Stocks! — (Fl.  vere.)  (p.  r.) 

DisTiiiB.  Var.  lavigatum.  Tauria !  Eumelia  \  Asia  Minor  \  iEgyptus  I 
Persia!  Caucasus! 

Herba  l-S-pcdalis,  simplex  v.  ramosa.  Tolxa  interdam  glaaca,  utrinque  sparse  pi- 
losa,  pilis  subapprcssis  v.  glabrata,  laciniis  iotcgris  v.  inciso-dentatis.  Scapi  et  se- 
pala  sparse  pilosa.  Flores  magnitudine  valdc  varii.  Filamenfa  sabulata.  Capsula 
\-\  UQC.  longa.     Sligma  5-d-radiatum,  anibita  crcnatum. 

This  appears  a  very  variable  plant  in  India,  though  perhaps  not  more  so  than  its 
allies,  or  indeed  than  most  annuals.  Some  of  our  specimens  are  hardly  distin^ish- 
able  from  P.  dubium  itself  in  amount  of  hairiness,  but  it  is  usually  nearly  glabrous 
in  India.  The  perfectly  glabrous  and  glaucous  specimens  have  been  named  P.  D^- 
eaunei  by  Hochstetter  and  Steudel,  and  form  the  var.  (.  of  Elkan. 

3.  P.  somnifenun  (Linn.  Sp.  Pi.  72G);  caule  siinplici  v.  diiriso, 
foliis  oblongis  amplexicaulibus  grosse  lobato-dentatis  scrratisve  lobis 
dentatis,  capsula  globosa  glaberrima,  stigmate  5--12-radiato. — DC.  Syst. 
ii.  81,  Prod.  i.  119  ;  Roxb.  Fl.  Ltd.  ii.  571 ;  IHght  et  Jm.  Prodr.  17  ; 
Wall.  Cat.  81181;  Engl.  Bot.  t.  2145.  P.  amcenum,  Undl.  in  Bot. 
Reg.  N.  S.  xii.  56.  No.  80. 

Ha.b.  Per  totain  Indiam  prsDcipue  borealem  cultum,  et  in  ruderatis 
quasi  spontaneura  ! — (Fl.  hieme.)  (p.  p.) 

DiSTRiB.  Europa  temperata !  Africa  borealis !  Asia  subcalida ! 

Cau/is  2~4-pedalis,  simplex  (rarins  divisus),  nniflorns  v.  pedunculos  3-4  gereus. 
Folia  in  stirpibus  Indicis  glaberrima,  4-8  unc.  longa,  late  ovata,  oblonga  v.  Uneari- 
oblonga,  basi  cordata,  scope  duplicato-dentata.  Floret  ampli,  albi,  pallidc  porpurei 
v.  coccinei.  Sepala  glaberrima.  Fit  amenta  supeme  paullo  dilatata.  Capsula  1  one. 
diam.,  fere  sphicrica,  pedicellata.     Semina  plerumque  nigra. 

This,  the  common  Opium  Poppy,  is  not  known  in  a  wild  state  in  India,  but  is 
found  occasionally  in  roadsides  and  in  waste  places. 

4.  P.  comigenun  (Stocks,  in  Lond.  Journ.  Bot.  iv.  142) ;  sparse 
hrspido-pilosuni,  caule  basi  raraoso,  foliis  pinnati-  v.  bipinnatisectis, 
sepalis  pilosis  dorso  infra  apicem  comigeris,  capsula  globosa  suban- 
gulata  ad  angulos  setis  rigidis  sparsis  arcuatis  hispida,  stigmate  4-5- 
radiato. 

Hab.  Panjab  ad  Peshawar,  Vicary !  Afghanistan,  Griffith!  Balu- 
chistan, Stocks! — (Fl.  vere.)  (t».  «.) 

Spithamsenm  v.  pedale.  Folia  pleraqae  radicalia  2-4-poUicaria,  petiolata,  in  seg- 
mcnta  linearia  secta.  Caules  v.  scapi  8-6,  ascendentes,  parce  foliosi,  simplices  v.  di- 
visi,  cum  pedunculis  appresse  aetoso-pilosi.    Flores  coccinei,  1^-2  poll,  diara.,  petalis 
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basi  nigris.  Sepafa  late  ovato-otlonga,  sparse  setosa.  Fi/amenta  subulata.  Capsufti 
^  poll.  loBga,  bre^e  stipitata,  obscure  v.  manifeste  4-5-gona,  pnecipue  ad  angulos  hi»- 
pida,  stignmtis  parvi  radiis  crassis. 

A  very  remarkable  little  species,  well  characterized  by  the  shoit  horn  or  spur  to- 
irards  the  apex  of  the  sepals,  and  by  the  fruit. 

P.  orienfale,  L.  (Wall.  Cat.  8119 !),  F.  Rfueaa,  L,  (\VaU.  Cat.  8120  ?),  and  P.  Ar^ 
^emone,  L.,  are  aH  common  garden  plants  in  India,  and  hence  oocor  in  vsarioas  collec- 
4;ions. 

2.  ARGEMONE9  L. 

Sepala  2-3.    Felala  4-8.    Stamina  perplurima.    Stigmata  4-7,  sub- 

sessilia  v.  breve  stipitata,  radiata,  libera.     Capsula  obovata,  apice  val- 

viilis  inter  placentas  parietales  dehiscens.     Semina  scrobiculata,  raphe 

nuda. — Herbee  ramosay  aeul€at(B,  glaucescentes,  o/mtes  Americana ,  ^ucc9 

Jlavo,  foliis  inciso-j/innati/idis  defUibus  spinuhm,  alabastiis  erect  is. 

An  American  genus,  of  which  one  species  is  naturalized  ail  over  India,  and  ia 
many  other  parts  of  the  world,  abounding  on  roadsides  and  in  waste  places,  but  never 
seen  far  from  habitations.  The  seeds  partake  of  the  acrid  properties  of  the  plant,  and 
are  employed  in  America,  as  a  substitute  for  Ipecacuanha,  and  as  a  purgative.  The 
flowers,  which  are  always  yellow  in  India,  arc  sometimes  white  in  other  countries. 

1.  A.  Mezicana  (L.  Sp.  PI.  727)  ;  foliis  sessilibus  semiaraplexi- 
<»ulibus  sinuato-pinnatifidis  albo  variegatis,  capsula  setosa. — BO.  Syst. 
ii.  85,  Frod.  i.  120 ;  Torr.  et  Gray,  Ft.  N.  Am.  i.  61 ;  Wight  et  Am. 
Frod.  i.  18  ;  Roxb.  FL  Ltd.  ii.  571 ;  Wujht,  III.  1. 11 ;  fTatl.  Cat.  81261 

Hab.  Per  totam  Indiam  calidam  in  ruderatis  vulgatissima,  sed  certe 
introducta. — (Fl.  Feb.  Mar.)  (v,  v.) 

Herba  sufTrnticosa,  2~4-pedalis.  Caules  divaricatim  ramosi,  teretes,  fistulosi  v. 
iutus  spongiosi.  Folia  3-7  nnc.  longa,  secus  nervos  primarios  albo-variegata.  Sepala 
apice  cornuta.  Flores  1-3  unc.  diametro,  aurei.  Capsula  oblonga  v.  elliptico-ob- 
longa,  -I-I7  poll,  longa,  teres,  setosa  v.  rarius  inermis.  Semina  brunnea^  turg^ida, 
multicostata,  profunde  cancellata. 

3.  MECONOPSIS,  Yig. 

Sepala  2.  Fetala  4  (rarius  plura).  Stamina  perplurama.  Stt/lus 
distinctus,  ssepius  tortus,  stigmatibus  4-8  radiantibus  cum  placentis 
^Iternantibus  coronata.  Capsula  obovata  v.  elliptica,  interdum  linearis, 
<;ylindracea,  apice  valvis  brevibus  dehiscens ;  placentia  plus  minus  ver- 
sus ax  in  capsulsB  productis.  Seffiina  raphe  tumida  criatata. — Herbae 
perennantes,  aimplices  v.  rarius  ramosa,  interdum  acaules  et  scapigerce^ 
8UCC0  flavo,  foliis  radicalibus  v.  radicalibus  et  caulinis  integris  lobatis 
piyinatijidisve^  alabastris  nutaniibtis,  iloribus  amplis,  capsulis  erectis, 

A  small  genus,  the  Himalayan  species  of  which  are  all  confined  to  the  upper  tem- 
perate zone,  some  ascending  almost  to  the  limits  of  phronogamic  vegetation.  The 
sepals,  which  are  described  as  valvate  by  £ndlicher,  are  deddedly  imbricated  in  the 
Himalayan  species.  Stiflophorum  hardly  appean  to  be  different  generically,  except 
in  the  valves  of  the  capsule  being  dehiscent  to  the  base ;  for  the  style  is  present  in 
all  the  species  of  MeconopsU,  and  varies  extremely  in  length,  and  in  amount  of  tor- 
sion. .  l^e  only  other  character  attributed  to  SUjlophorum  is  the  crested  seeds,  but 
this  also  is  a  vai'iable  character,  the  raphe  in  all  being  accompanied  with  a  more  or 
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km  tbickentd  tetta,  which  sometirocfl  expADds  into  «  crat.  In  both  genen  the  pl»- 
•entB  are  described  as  filifonn  and  not  projecting  far  into  the  cavity  of  the  ovuy ; 
but  in  M.  Nepa/emsu  and  others  tbese  almost  meet  in  the  axis»  forming  spurious  dia- 
sepiments.  The  hairs  or  setse  of  the  stem  are  simple,  or  branched  and  sobrid.  The 
stamens  are  described  as  extrorse  by  Endlicher  in  Stflopkorum,  and  lateral  in  Meeo^ 
noptU.  Gray  says  that  those  of  the  former  genns  are  slightly  extrorse ;  in  all  our 
species  they  are  as  nearly  lateral  as  possible.  The  capsule  is  three-valved  to  the  baae^ 
in  the  American  S,  dipAyflmm,  Nntt.,  according  to  Gray,  incompletely  so  according 
to  Endlicher,  whereas  in  all  the  Himalayan  species  the  ▼alves  are  free  only  at  the 
upper  part  of  the  capsule  (as  in  Papmper),  and  are  quite  conflnent  below. 
The  roots  of  some  of  the  Himalayan  species  are  said  to  be  virulent  poisons. 

$  1.  Seapigeri, 

1.  M.  slmplidfolia  (H.f.  et  T.) ;  patentim  hispido-pilosa,  setis 
scapi  decurvis,  foliis  omnibus  radicalibus  lanceolatis,  scapo  subsolitario 
1-floro,  capsula  lineari-davata. — ^Papaver  simplicifolium,  Don,  Frodr. 
196;  JFaU.  Cat.  8126! 

Uab.  In  Himalaya  alpina  centrali  et  orientali :  Nepal  ad  Grossain- 
than,  JFameh!  Sikkim,  alt.  12-14,000  ped.!— (Fl.  Mai.  Jun.)  {v.  v.) 

Radix  crassa,  fusiformis,  coUo  pilis  ftdvis  dense  barbate.  Folia  2-6  unc.  longa, 
in  pctiolnm  laminn  ssquflongnm  angustata,  acuta  v.  obtnsa,  integerrima  ▼.  rarissime 
atrinque  1-2-dentata,  pQosa  ▼.  glabrata.  Seapi  1-B,  robnsti,  pedales,  frnctiferi  2- 
pedales,  pilis  patentibus  decurvisque  hispidi,  janiores  hispido-tomentosi.  Flo*  cec» 
nuns,  2-3  unc.  diam.,  pulcbcrrimus,  purpureo-cfemlens.  Sepala  hispidiasima,  pili» 
patttlis.  Petala  late  (M)ovato-rotundata  t.  cuneata.  Stamina  filamentis  lincaii- 
subuhitis ;  antheris  liueari-oblongis.  Ovarium  cylindricnm ;  stylo  crasso ;  stigmata- 
sabgloboso,  6-7-lobo ;  lineis  stigmaticis  crassis,  papiUoso-tomentoais.  Captula  1-2- 
polficaris,  lineari-davata,  patentim  hispido-pilosa  v.  glabrata,  stylo  i-poUicari ;  pU^ 
centis  6^-8.    Semina  testa  cellulosa,  profunde  caneellata. 

One  of  the  most  beautiful  and  conspicuous  plants  in  the  alpine  regions  of  Sikkvn. 
Don  describes  the  anthers  as  spirally  twisted,  and  the  capsules  as  oblong,  which  is 
hardly  the  case  in  our  specimens. 

2.  M«honid«la  (H.f.  et  T.);  foliis  lanoeolaiis  scapiaqne  8eti» 
validis  elongatia  aculeatis,  scapia  plurimia  unifloris,  capsulis  obovato^ 
davatis. 

Hab.  In  Himalaya  orientali  alpina:  Sikkim,  locia  petroaiB,  alt« 
14,000-17,000  ped.—CFl.  Jun.  Jul.)  (».  ©.) 

Spithamsea,  nbiqne  setis  rigidis  patentibus  pnngentibus  \-\  unc  longis  horrida. 
Folia  3-5-pollioaria,  lanceolata,  obtusa  v.  acuta,  integerrima  t.  sinuato-dentata. 
Seapi  8-12,  rigidi,  interdum  basi  coaliti,  4-8  unc  longi,  viridea  v.  gland.  Florea 
purpura  ▼.  cseruleo-purpurasceates,  !(  poll.  lati.  Sepala  satis  acueata.  FeimUt 
4».  kte  obovata,  floribus  monstrosis  plurima  linearia.  Stamina  perplurima,  antheris. 
subtortis.  Sijflut  craasus.  Capsula  ^-\  poll,  longa,  setis  patentiDUS  asoendentibusve 
aculeata,.  lioeari-obovata  v.  elliptico-oblonga,  rarius  late  ovata,  stylo  i  unc  longo» 
stigmateque  conico  terminata.  Semina  i  minora  quam  in  preoedente,  curva ;  testa 
subniembranacea,  reticulata,  caneellata. 

A  very  remarkable  and  distinct-looking  little  spedes,  the  smallest  and  most  alpine 
of  the  genus,  so  aculeate  that  it  cannot  be  conveniently  gathered  with  the  naked 
hand.  It  diflers  in  size,  the  great  acolei  on  all  its  parts,  the  number  of  scapes,  form 
of  petals  and  capsules,  and  seeds,  from  M.  simpiicifolia.  .  On  the  other  hand,  though 
so  very  dissimilar  from  M.  acuhata  in  size  pnd  habit,  wc  should  not  be  surprised  at 
iU  proving  a  variety  of  that  platit. 
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§  S.  Caulea/bliosi;  Jlores  racemonpaniculaiive. 

3.  BflL  acnleata  (Boyle,  HI.  67. 1. 15);  sparse  hispido-acaleata,  fo- 
liis  radicalibus  lineari-oblongis  lanceolatisve  remote  irregulariter  pinna- 
tiiido-lobatis  lobis  varie  lobulatis,  floribus  racemosis  purpureo-cseruleis, 
capsolis  brevibus  setoso-echinatis. — WaU,  Cat.  8122 1 

Hab.  In  Himalaya  occidental!  subalpina  et  alpina :  Kumaon,  Wal- 
lich!  alt.  11,000  ped.,  Sir,  et  WintJ  Sirmur,  Boyle  I  Kuaawar,  Munro  1 
Zanskar  et  Rishtwar,  10-14,000  ped.  I  Kashmir,  Wmterbottom/'-(Fl 
Jan.)  (o.  0.) 

Herba  pedalifl  et  ultra,  snbglaaca,  caule  foUoeo.  Folia  ndicalia  4-8  unc.  longa, 
1-1 4  lata,  Tarie  pinnatifida  v.  lobata,  lobis  latis  obtiuis  acutisye,  atrinqne  una  com 
canlibiu  et  pednncnlis  acoleia  rigidia  sparsis  horrida,  rarioa  glabrata ;  caolina  angw- 
tion,  decarreutia.  Floret  grocile  pedicellati,  1^-8  unc.  lati,  pulchre  csenilei  v.  por- 
pmei  (non  mbri  at  in  ic.  Roylet).  Sepala  glaberrima,  acoleata.  Feiala  late  ob- 
ovata  V.  obciineato-rotandata.  Jnthera  breviter  oblong».  Capntla  late  obconica, 
oblonga  t.  obovata,  raiina  cla?ata,  cum  stylo  cnsso  1  nno.  longa,  5-7-valvi8;  stiff- 
wuUe  breriter  conico. 

We  baye  described  tbe  flowers  of  this  plant  as  blne-pnrple,  on  the  testimony  of  yari- 
oos  collectors,  who  haye  neyer  seen  the  colour  to  be  as  represented  in  the  plate  quoted. 

4.  M«  rolniBta  (H.f.  et  T.) ;  elata,  glauoescens,  panicalatim  ramo- 
sissima,  setis  paads  sparsis  scaberulis  flexuosis  moUibus  longe  patenti- 
bus  sparse  crinita,  rarius  glabrata,  foliis  pinnatifido-lobatis,  pedunculis 
apice  pubescentibus,  sepalis  setosis,  capsula  lineari-oblonga  7-8-valvi 
crassa  {jatentim  setosa  demum  glabrata  stylo  crasso  conico  terminata. 
—IFaU.  Cat.  8124 ! 

Hab.  In  Himalaya  oentrali  temperata :  Kumaon,  WaU.  I  alt.  8000 
ped..  Sir.  et  Wint.  /— (Fl.  sestate.)  {v.  ».) 

fferba  4-6-pedalis,  pilis  lazis  longe  patentibns  erinita;  eaule  crassitie  poUids, 
setis  flexuosis  }^  unc.  longis.  Folia  caulina  Mneari-oUonga,  4-6  unc.  longa,  sinuate- 
V.  pinnatifido-lolmta.  Bami  fhictiferi  gbbrati,  6  unc.  ad  pedales,  floriferi  ad  apices 
pubescentes  y.  setoti.  Sepala  f  unc.  longa,  setosa.  Floret  2  unc.  diam.  Capntla 
immatura  setis  plnrimis  elongatis  patentissiuiis  laze  yestita,  stylo  tenni  seqnilongo 
terminata;  mature  glabrata,  elliptico-oblonga,  una  euifl  stylo  ^  unc.  longo  yalido 
bad  eonico  li-lf  unc.  kmga,  jp}  unc.  lata,  7-8-yalyi8 ;  ttigmate  capitate,  costis 
plaoentiferis  crassis.    Semina  testa  brunnea,  oelluloso-canceUata. 

All  the  specimens  of  this  plant  in  WaUich's  and  Strachey  and  Winterbottom's 
Herbaria  are  indi&rent.  It  appears  to  be  a  yery  large  species,  allied  to  M,  Nepa- 
Untie  and  M,  Wallickii.  From  M.  aeuleaia  it  diffen  in  size,  in  the  branched  stem, 
the  scattered,  yery  long,  soft,  deciduous  bristles,  and  in  the  mudi  larger  capsules ; 
from  Jf.  Nepalensie  in  being  more  glabrous,  and  the  hairs  being  yery  much  longer^ 
spreading,  and  flezuose.  Wallich's  8124  is  in  fruit  and  glabrous ;  8126  is  yery  cri- 
nite  in  some  parts.  Strachey  and  Winterbottom's  specimens  are  quite  intermediate 
in  character ;  the  colour  of  the  flowers  is  unknown.    Be  Candolle's  description  of 

".  Nepaleneis  does  not  materially  differ  from  this  plant. 


6.  M.  Nipalensis  (DC.  Prod.  i.  121);  elata,  robusta,  tota  setis 
paten libas  crinita  pubeque  stellata  sicco  aurea  obtecta,  foliis  caulinis 
sessilibus  linearibus  lineari-oblanceolatiave  sinuato-lobatis,  floribus  au- 
reis  racemosis,  pedicellis  elongatis  patentibus,  capsula  8-10-valvi  setis 
appressis  pubeque  stellata  dense  obsita. — Papaver  paniculatum,  Bon, 
Frod.  197;  Wall.  Cat,  8123^.! 
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Hab.  In  sylvis  HimalajsQ  centralis  et  orien talis  tcmperatee :  Nipal 
ad  Gossainthan,  JFallick!  Sikkim,  alt.  10-11,000  ped.  !--(ri.  Mai. 
Jun.)  (r.  r.) 

CauHt  simplex  ▼.  parce  ramosus,  3-5-pedalis,  basi  fere  2  unc.  diam.  Fofia  radi- 
calia  pctiolata,  i-1  ^-pedalia,  lineari-lanccolata  v.  oblonga,  sinuato-pinnatifidn.  Ra- 
cemi  laxiflori,  erecti,  1-2-pedales,  coDspicui ;  pedicelii  distautes,  inferiores  interdum 
biflori.  Fiot  2(-3i  unc.  diametro,  aureus.  Sepala  poUicaria,  pube  sicUata  et  sctia 
brevibus  omnino  obtecta.  Ovarium  late  oblongum,  setis  erectis  flavis  densissime 
obteetam,  stylo  2  lin.  longo  termioatuin.  Capsula  pedicello  elongato  erecto  soffiilta, 
una  cum  stylo  lf-2  unc.  longa,  setis  patentibus,  obovato-oblonga  v.  subdavata,  io- 
clinata,  interdum  elliptico-oblonga,  8-10-valvis,  stylo  |  unc.  longo.  Stigma  globoso- 
capitatum,  8-10-lobum.     Semina  testa  cancellata,  cellulosa. 

This  is  one  of  the  handsomest  plants  in  Sikkim,  resembling  a  young  Hollyhock  in 
its  size  and  general  appearance.  Of  Wallich's  specimens  under  this  number,  the 
8123  B  is  much  branched,  and  appears  to  us  to  belong  to  M.  WaliicAii:  8 123  A  is 
more  robnst,  exactly  resembling  the  Sikkim  individuals,  which  are  always  simple, 
with  racemose  flowers.  All  these  specimens  are  however  very  bad,  and  we  are  rather 
at  a  loss  to  know  which  was  intended  by  Don  as  his  P.  panicu/alum ;  the  colour  of 
the  flower  and  shape  of  the  fruit  in  Don's  character  applying  only  to  M.  Nepa/gnsit, 
whilst  his  name  of  paniculatum  would  refer  either  to  M.  robtuta  or  to  M.  WaUichii. 

2.  M.  WaUichU  (Hook.  Bot.  Mag.  t.  4668) ;  tota  setis  mollibus 
scabenilis  pubeque  substellatim  ramosa  vestita,  caule  gracili  erecto 
paniculatim  ramose,  foliis  oblongo-  v.  obovato-lanccolatis  pinnatifido- 
lobatis  subtus  glaucis,  floribus  breve  pedicellatis  paniculatis  purpureis, 
capsulis  dense  setosis  5-valvibus. — Wall.  CaL  8123  5. 

Hab.  In  sylvis  Himalayee  temperatae  centralis  et  orientalis  ad  Ni- 
pal, WallicM;  Sikkim,  alt.  9-10,000  ped. !— (Fl.  June.)  (r.  v.) 

Herha  6-pedalis,  valde  ramosa ;  caulU  crassitie  pollicis.  Folia  plerumqne  pro- 
fundc  pinnatifida,  lobis  brevibus  v.  elongatis,  integris  lobatisve,  obtnsis.  Fiores  secoa 
ramos  paniculse  perplurimi,  in  pedunculos  graciles  breve  pedicellati.  nutantes,  14  unc. 
diam.  Sepala  dense  pubescentia,  non  setosa.  Fetaia  late  obovata.  Anthera  ob- 
longtc.  Capsula  elliplico«oblonga,  subcylindrica,  cum  stylo  semipollicari  gracili  1  \ 
poll,  longa.     Semina  ut  in  M.  Nepalensi, 

A  very  beautiful  plant,  conspicuous  for  its  height,  much  branched  stem,  and  very 
numerous,  pendulous,  beautiful  pale  blue-purple  blossoms.  It  is  closely  allied  to  the 
M.  NipalenaiSy  but  differs  in  the  want  of  setce  on  the  sepals,  in  the  smaller  blue- 
purple  flowers,  in  the  more  cylindrical  capsule  with  only  five  valves,  slender  style, 
branched  stem,  and  many>flowered  peduncles,  producing  a  paniculate  inflorescence. 
The  root  is  reputed  to  be  very  poisonous  by  the  natives  of  Sikkim.  Wallich's  812S  B 
appears  to  be  referable  to  this  species. 

4.  CATHCARTIA^  H.f. 

Sepalu  2,  imbricata.  Fetaia  4.  Stamina  indefinita.  Ovarium  ses- 
sile, cylindraceum,  4-6-8ulcatum ;  placentis  crassiusculis.  Stigma  he- 
misphsericum,  araplum,  sessile,  4-6-lobum,  radiis  lamellaeformibus  pla- 
centis oppositis.  Capaula  erecta,  stricta,  teres,  ab  apice  ad  basin  com- 
plete 5-6-valvis,  valvis  linearibus.  Semina  scrobiculata,  strophiolata, 
cristata. — Herba  pilis  mollibus  patentibus  fulvis  mllosoy  succojlavo,  caule 
terete  simpUci  v.  diviso,  foliis  radicalibus  longe  petiolatis  cordatis  rotun- 
datis  lobatis,  caulinis  superioribus  sessilibits,  pedunculis  terminalibus  ojc* 
Ularibusque,  floribus  amplis  cernuis  aureis. 
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1.  C.  Tillosa.  (H.f.  iu  Bot.  Mag.  t.  4596). 
Hab.  In  Himalaya  orientali  temperata,  alt.  10-12,000  ped.l — (PI. 
Jul.)  (t?.  V,) 

Herba  spitliamsea  vel  pcdalis,  perennis.  Folia  radicalia  plnrima,  rotnndata,  3-5- 
loba,  lobis  crenato-lobolatis,  basi  profunde  cordata,  1-3  poll,  lata,  petiolo  3-5 -pol- 
licari ;  cav/ina  media  brevius  pedicellata,  suprema  oblongo-pinnatifido-lobulata. 
Flora  in  racemam  laxnm  pauciflortim  caalem  terminantem  disposita,  2-3  poll,  lata, 
pedicellis  cunria,  alabastris  cernuis.  Petala  rhombeo-  v.  obovato-rotundata.  Sta- 
mina anrantiaca.  Capsula  2-3  nnc.  loDga,  cylindrica,  gracilis,  erecta,  valris  mem- 
braaaceis. 

This  beautiful  plant  was  named  in  bonoor  of  tbe  late  J.  F.  W.  Catbcart,  judge  in 
the  Bengal  Civil  Service,  who  devoted  several  years  to  forming,  by  means  of  native 
artists,  a  most  important  collection  of  illustrations  of  Sikkim  plants,  which  are  now 
deposited  in  the  Museum  of  the  Royal  Gardens  of  Kew. 

5.  DICRANOSTIGMA,  H.f.  et  T. 

Sepala  2,  imbricata.  Peiala  4.  Stamina  indefinita.  Ovarium  sti- 
pitatum,  lagenaeforme ;  st^lo  brevi;  stigniate  furcato,  cruribus  erectis 
placentis  2  oppositis. — Herba  perennans^  glauca^  sparse  subglanduloso- 
pilosOy  foliis  radicalibus  perplurimis  sinuatO'  v.  lobato-pinnati/idia,  scapis 
caulUfusve  gracilibus  supra  medium  paucifoliaiis  v.  bracieolatis  ^-^-Jloris, 
Jloribus  aureis. 

This  remarkably  distinct  genus  has  only  been  found  by  Strachey  and  Winterbottom. 
It  differs  from  Ckelidonium  (its  nearest  ally)  in  the  shape  of  the  ovary  and  form  of 
stigma,  which  presents  two  erect  arms,  alternating  with  the  placent®,  each  being 
simple,  and  consisting  of  the  confluent  arms  of  contiguous  stigmata.  The  habit  is 
▼ery  peculiar,  and  much  resembles  a  lactucoid  plant,  and  the  Slylophorum  diphyllum 
of  North  America,  which  has  similar  small  weak  soft  hairs. 

1.  D.  lactucoides  (H.f.  et  T.) — Meeonopsis,  Herb.  Sir,  et  Wint, 
8! 

Hab.  In  Himalaya  temperata  ad  Bogila  in  Garhwal,  alt.  11,000 
pcd.,  Sir.  et  Wint.  /—  (Fl.  sestate.)  (r.  s.) 

Herba  spithameea  et  ultra,  tota  plus  minus  pilis  laxis  compressis  sub  lente  articn- 
latis  subpaleaceis  conspersa.  Folia  omnia  radicalia,  cum  petiolo  dilatato  4  unc.  longa, 
lineari-oblonga,  f-1  unc.  lata,  lobis  pinnisve  sub-5-jugis  late  ovatis,  grosse  et  irregu- 
lariter  dentatis,  dentibus  acutis,  subtus  glaucis,  supernc  albo-variegatis.  Scapi  3-4, 
foliis  duplo  longiores,  gracilcs,  ascendentes,  longe  nudi,  supra  medium  foliis  1-2-uncia- 
libus  sessilibus  pinnatifidis  oppositis  altemisve  bracteati.  Alabaslri  ovoidei,  abmpte 
acuminati,  erecti  ?  Flores  gracile  pedicellati.  Sepala  pateutim  laxe  pilosa,  \  unc. 
longa,  marginibus  imbricatis  late  membranaceis,  apice  in  acumen  v.  cornu  producta. 
Fetala  l-pollicaria,  late  obovata.  Anthera  lineari-oblongse.  Ovarium  breviter  sti- 
pitatum,  \  unc.  longum,  pilis  moUibus  hispidulo-pnbescens ;  stylo  1  lin.  longo ;  Hig- 
mala  incrassata,  cruribus  late  subulatis  intns  marginibusque  pnbcrulis. 

We  have  fewer  specimens  of  this  plant  than  are  desirable  for  drawing  a  complete 
specific  character ;  the  genus  is^  however,  a  most  distinct  one,  and  cannot  be  con- 
founded with  any  other. 

6.  GI.AUCIUM9  Tourn. 
Sepala  2.     Petala  4.     Stamitia  indefiuita.     Ovarium  lineare;  slig- 
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mate  bilobo  ▼.  bilamellato  seseili.  Capmla  elongata,  complete  d-valvis, 
2-loculari8,  placentis  nempe  dissepimento  spongioso  coigunctis,  stigmate 
88epe  stipitato.  Semina  foveoUs  dissepimenti  subimmersa,  scrobiculata. 
— HerbiB  biennei  v.  perenne$,  pleraque  ausirO'Europaa  et  arietUaletj 
fflauca,  succo  croeeo,  foliis  radiealibw  petiolatu,  cauHnia  amplexicauU- 
but  incuit  lobatisve,  pedunculis  axiUaribus  termwalibtitque  tolUarm  urn- 
JlorUy  floribus^vM  r.  phaniceis. 

No  species  of  this  genus  has  hitherto  been  foand  in  India  proper ;  and  of  the  two 
Afghanistan  ones  here  described,  one  is  Persian,  and  the  other  appears  to  be  identical 
with  the  British  species,  which  has  a  very  wide  range  in  western  and  soutbem 
£axt>pe,  and  in  western  Asia. 

1.  O.  elegans  (Fiscb.  et  Meyer,  Ind.  Sem.  Hort.  Petrop.  1835, 29); 
diyaricatim  ramosa,  foliis  latiasime  amplexicaulibus  cordatis  ovato-ob- 
longis  sinuato-lobatis,  capsulia  gracilibus  torulosis  strictis  curvis  ▼.  sub- 
circinatis. — Led,  FL  Bou.  i.  93.  G.  contortuplicatum,  Bcfiis.  Ann,  Se. 
Nat.  xvi.  876. 

Hab.  AfgbaQistaQ,  OryjUh/ — (Fl.  asstate.)  (o.  «.) 
DisTBiB.  Persia  borealis ! 

Cauiu  gracilis,  erectns  t.  decombens,  plorics  dichotome  ramoans,  ramis  dlTaricatia 
gUbris  setulodsTe.  Folia  caulina  ooriaoea,  1-2  nno.  longa.  SUiqua  perplnrimse» 
2-3  unc.  longse,  1  lin.  latie,  stiginate  kite  trigono  terminatae,  tereto,  patentim  setu- 
losK,  conratie,  tortnosie  t.  stricts  et  erects.    SewUna  panra,  dathratim  canoeUata. 

Onr  plant  perfectly  agrees  in  all  essential  characters,  and  the  often  tortnoae  pod, 
^th  Aucher-Elojr's  specimens  of  G,  elegana  (4042),  wbidi  latter,  however,  nreaent 
a  denser  ramification,  longer  and  more  arcoate  pedicels,  more  glabrous  poas,  and 
more  tnrgid  seeds  than  our  plant  does, — characten  which  do  not  appear  to  os  to  be 
of  much  value  in  other  species  of  the  genus.  The  (?,  puwiilum,  Boise.,  of  Persia 
(Kotschy),  appean  to  us,  judging  from  our  small  specimen  of  it,  to  be  a  state  of  the 
same  plant. 

2.  G*  comiculatiim  (Linn.  Sp.  PI.  724) ;  caule  gracili  ramoao 
setoso  y.  glabrato,  foliis  caidinia  latissime  ovato-obloDgis  cordatis  am- 
plexicaulibus, capsulis  rectis  curvisye  aetosis. — DC,  l^si.  ii.  96 ;  Led, 
FL  Rosa.  i.  92. 

Hab.  Afghanistan,  Griffith  ! — (Fl.  sestate.)  (v.  «.) 
DisTRiB.  Europ.  bor.  occ.l  regio  Mediterranea !  ius.  Canariens.I 
Persia  I 

Exemplar  mancum.  Folia  parva,  coriacea,  late  coidata.  Pedieelli  florum  gra- 
ciles,  friictiferi  validi  dongati.  SUiqua  7  unc.  longae,  valvs  setis  aculeisve  aparsb 
erectis  omatse.    Semina  oblonga,  profhnde  caucellata. 

Our  specimens  are  very  variable,  and  do  not  appear  to  be  specifically  distinct  from 
the  common  European  one  to  which  we  have  referred  it,  and  which  in  our  opinion 
includes  a  good  many  modem  species  of  the  genus. 

7.  RCSMERIA,  DC. 

Sepala  2.  Petala  4.  Stamina  indefinita.  Ovarium  lineare ;  stig- 
mate 2-4-lobo  sessili.  CapnUa  elongata,  complete  2-4-yalTis,  1-locu- 
laris,  yalvis  ab  apice  deorsum  dehisoentibus,  placentis  foveolatis  libe- 
ris.   Semina  reniformia,  scrobiculata. — Herbse  annua,  eueco  JIavo,  foliis 
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peiiolalis  pinnaiiparliiia,  lo6U  muUifidiSy  pedunculis  solitariis  oppoaiti- 
foliUy  floribus  violaceis. 

The  distribution  of  tbis  genus  very  nearly  coincides  with  that  of  Glaucium,  and 
the  only  species  included  within  our  flora  is  not  found  east  of  the  Indus. 

1.  R.  hybrida  (DC.  Syst.  ii.  92).— Ze^.  Fl.  Ross.  i.  92.  R.  re- 
fracta,  DC,  Syst.  ii.  93.  R.  pinnatifida,  Boivin.  in  Belong.  Toy.  Ic.  ined. 
R.  rfaoeadiflora,  Boiss.  THagn.  vi.  7.  R.  orientalis,  Boiss.  Ann.  Sc.  Nat 
^er.  ii.  xvi.  374. 

a.  sepalis  hirsutis  setosisve,  siliquis  pedauculis  longioribus  hispido- 
setosis,  valvis  obtusis. 

^.  sepalis  giaberrimis,  siliquis  brevibus  pollicaribus,  pedunculis  bre- 
vioribus  giaberrimis,  valvis  acutis  v.  in  aculeum  productis. 

y.  sepalis  giaberrimis,  siliquis  J-poUicaribus,  pedunculis  breviori- 
bu9  hispido-setosis,  valvis  acuminatis. 

Hab.  Afghanistan,  alt.  10-12,000  ped.,  Griffith  /  et  Beluchistan, 
Slocks /—(Fl  vere.)  (r.  «.) 

DisTRiB.  Europa  australisi  regio  Mediterranea !  ^Egyptus!  Asia  occi- 
dentalis ! 

Herha  spithamaea  et  ultra,  ramosa,  foliosa,  glabra  pilosa  v.  hispido-piiosa,  gracilis 
V.  robusta,  statura  et  habitu  valde  polymorpha.  Tolia  2-4  uuc.  louga,  bipinnatisecta, 
iobis  segmcotisve  linearibus  late  oblongisve  integcrrimis  ▼.  dentatis  obtusis  acutis 
sobaristatisve.  Fedicelli  breves  v.  valde  dongati,  robusti  v.  graciles.  Sqftala  ob- 
tnsa,  glabra,  pubescentia  v.  setosa.  Flos  diana.  variabilis,  phceniceus  violaoeus  v.  ruber, 
alabastra  oblonga  v.  fere  globosa.  Si/igua  longe  v.  brevius  pedicellata,  erecta  v.  (pe- 
doDculo  curvo)  refiacta,  l^-S  unc.  longa,  8-4- valvis;  valvse obtosae, acut«e  v.  in  cor- 
ona ultra  stigmata  productie,  angnstatsc,  glaberrimee  v.  setosic. 

After  a  very  care&l  comparison  of  our  Indian  specimens  with  Boissier's  R.  orienteUit 
and  rtugadiflora^  and  De  Candolle's  refrcLcta^  we  are  unable  to  find  any  character  by 
which  these  species  are  to  be  distinguished  even  ns  constantly  marked  varieties. 
Stocks,  in  his  notes  on  the  Ikluchistan  species,  points  out  the  invalidity  of  the  cha- 
racters of  R.  refractay  which  are  taken  from  the  curved  peduncle  and  breadth  of  the 
lobes  of  the  leaves.  The  number  and  size  of  the  valves  of  the  pods,  their  sharp  or 
blunt  apices,  and  more  or  less  hairy  or  setose  valves,  arc  characters  that  vary  with 
every  European  and  oriental  specimen  that  has  fallen  under  our  observation. 


XV.  FUMARIACE^. 

Sepala  2,  lateralia,  decidua.  Fetala  4,  cruciata,  libera  v.  varie  connata, 
irregularia,  Dostico  saepissime  calcarato.  Stamina  ssepissime  6,  diadelpha, 
rarius  4  et  libera,  phalanges  petalis  antico  et  postico  oppositse,  anthoi-se 
6,  laterales  cujusve  phalangis  uniloculares.  Ovarium  uniloculare,  ovulis  1 
V.  plnribus  horizontalibus  amphitropis.  Stylus  filiformis.  Stigma  sim- 
plex v.  lobatum.  Fructus  indehisccns  v.  capsularis,  1-polyspermus. 
Semina  testa  saepissime  nitida ;  arillo  parvo  lacero  v.  lobato,  rarius  0. 
Albumen  carnosum.  Embryo  rainulus,  plei-umque  excentricus,  rectus  v. 
curvus. — Herbae  erect€B  decumbentes  v.  scandentes,  succo  aqueo  scatentes^ 
foliis  altemis  rarius  oppositis  pinnalisectis. 

Yie  have  few  remarks  to  offer  uijon  this  well  known  £unily,  whick,  though  it  at- 
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Hf.pfi}/t  2,  ^i^cifi'ia,  plfnimqne  sr^'iamnlsfonnia.  Petmlk  4,  aDticnm 
pkiu^ira  V.  nrjTifiaviim,  poitr<^r<m  Ijn^i  gibbiizn  t.  calcaratam,  2  lateralu 
irtt./rriofa  ;)nt.ir:rj  «ti!^ooiifonnia.  ^(aiti'uia  6,  diadelpiia,  synemate  po»- 
ti^'//  Mtn.^  lia«ii  proceinu  calcariformi  aacto.  O^ula  jaxta  placentas  in- 
t/'rv;jlyrjUrc.^  piurima,  St'i/jina  h.lohum.  Cafumla  siliquosa,  biralTis, 
v;ilvi%  a  rr:plo  pftr'tUUnte  pLacentifero  solutis.  Smijia  lenticulazia, 
rrwUlInU,  anllo  cnrno^iulo  v.  0.  Embryo  linearis,  brevis. — Herboe  tncUty 
\ii\\\\  raulinifi  interdttm  oppfMin^  floribus  racewo^U. 

dofffflaiui  i«  m\r  t»f  thf  frw  urr-neni  containing  luaoj  species  whiek  we  biTe  hxtliertu 
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dcBcribed,  in  which  the  minority  of  the  species  are  upon  the  whole  remarkably  well 
marked  and  distinct  from  one  another ;  amongst  the  Himalayan  ones,  at  auy  rate, 
there  is  none  of  that  iuteriacement  of  forms  that  has  rendered  the  disentanglement  of 
the  species  of  Ranunculacea  and  Berberidea  so  laborioas  and  unsatisfactory. 

TVe  have  not  adopted  the  sectional  groups  proposed  by  Be  CandoUe,  as  they  do  not 
seem  to  be  altogether  natural,  and  some  of  the  best  characters  by  which  they  are 
limited  (those  of  the  root,  for  instance)  are  practically  unavailable.  Many  of  the 
species  have  tuberous  roots,  but  in  a  considerable  number  these  are  so  deeply  buried 
in  the  earth  or  lodged  in  crevices  of  rocks,  that  it  is  impossible  to  prove  their 
existence  in  the  living  plant.  A  knowledge  of  the  roots  of  the  species  is  a  gr^t 
desideratum,  which  we  often  in  vain  attempted  to  supply,  and  the  more  to  be  re- 
gretted because  the  characters  they  afford  are  eminently  natural.  With  regard 
io  the  character  taken  from  the  length  of  the  spur  of  the  posticous  bundle  of 
fihiments,  that  seems  to  depend  mainly  upon  the  length  of  the  spur  of  the  pos- 
ticoos  petal  itself;  and  where  it  does  not,  a  strict  adhesion  to  its  proportional  length 
would  snnder  very  closely  allied  species.  The  persistence  of  the  style  is  a  very  in- 
constant character,  and  that  drawn  from  the  lobing  of  the  stigmata  is  not  available 
in  dried  specimens,  and  of  doubtful  value.  The  arillus  varies  extremely  in  form  and 
relative  size  during  different  stages  of  the  growth  of  the  seed,  and  is  not  quite  con- 
stant in  each  species.  A  much  more  important  character  is  drawn  from  the  develop- 
ment of  the  young  plant ;  the  seed  in  the  section  Bulboeapnot  being  described  as  ger- 
minating by  a  single  cotyledon,  whose  radicle  forms  a  perennial  tuber,  which  sends  up 
a  primordial  leaf  in  the  following  year,  and  a  flowering  stem  in  subsequent  ones :  the 
other  sections,  again,  have  opposite  cotyledonary  leaves.  It  is  evident,  however,  that  it 
must  be  many  years  before  observations  on  this  point  can  be  verified  on  even  a  few 
species  of  the  genus,  and  until  done  for  the  majority,  the  value  of  the  characters  they 
afford  must  be  quite  problematical.  Lastly,  the  sections  Capnoides  and  Capnites  are 
hardly  distinguishable  by  any  character,  and  we  find  species  placed  in  each  that  should 
oertainly  stand  very  close  together.  Under  these  circumstances  we  have  not  hesitated 
to  take  definite  characters  drawn  from  the  pod  for  the  primary  divisions,  and  others 
from  the  perianth,  etc.,  for  those  of  secondary  value.  These,  however,  are  in  a  great 
measure  arbitrary,  and  are  proposed  as  provisional  only. 

The  maximum  of  the  genus  CorydalU  is  certainly  to  be  sought  in  the  Himalaya, 
where  the  species  of  the  western  mountains  differ  so  much  from  those  of  the  eastern, 
that  there  are  no  doubt  others  to  be  discovered,  especially  in  Bhotan,  Abor,  and 
Mishmi.  In  the  mountains  of  western  China  also  they  probably  abound,  and  there 
are  a  considerable  number  of  known  but  undescribed  species  even  in  the  eastern  and 
drier  parts  of  that  empire.  With  the  exception  of  one  species,  and  that  a  common 
Himalayan  and  Siberian  one,  found  in  the  Khasia,  the  genus  finds  its  southern  limit 
in  the  Himalaya. 

Of  the  24  species  we  have  described,  9  are  new,  a  much  larger  proportion  than  in 
any  other  genus  hitherto  described  in  this  work.  In  this  respect  Corydalu  is  rivalled  by 
very  few,  except  SAododendron,  Impatient,  and  Astragalus.  We  have  also  added  2 
Siberian  and  1  European  si)ecies  not  hitherto  supposed  to  be  Himalayan.  Of  the 
Himalayan  species  12,  or  one-half,  are  found  to  the  eastward  of  the  valley  of  Nipal, 
and  7*  of  which  6  are  new,  are  confined  to  the  eastern  Himalaya.  On  the  other  hand, 
16  are  found  to  the  westward  of  the  valley  of  Nipal,  of  which  10  are  confined  to 
the  western  ranges,  and  only  3  are  new.  If,  however,  we  exclude  the  more  strictly 
Tibetan  species  of  the  western  regions,  some  or  most  of  which  probably  occur  in 
eastern  Tibet  also,  we  have  10  western  forms,  of  which  only  4  are  not  found  east  of 
the  valley  of  Nipal.  Hence  we  may  infer  that  the  damp  regions  of  the  eastern  Hi- 
malaya are  the  most  favourable  to  the  development  of  species  of  this  beautiful  genus. 

Sect.  1. — Siliqna  longe  lineari-elougata.  Semina  1-seriata. — Herbae 
elaUe  ramose  foliosa,  ra(lice^'^ro«a. 

1.  C.  ophiocarpa  (H.f.  et  T.);  gracilis,  ramosa,  foliis  bipiunati- 
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uttrxlA  nnhtn^  jlaiirw,  racftmis  oppasitifoliis  finieci/era 
po<»tino  iipire  ipatliularo-ohroriaDi  piani'iscnio  *ub-^)indo  « 

benA,  ^unj'as  tort.iosi.s. 

H.iB.   in  TaL-hiu  Imraifiia  HImai«iyx  cempenxac:  Sikkia,  ait.  900O 
pt^.'. — (Tl.  Jan.;  ir.  r.; 


apicniat.fl  2rn«ie  ohriijip  lohatui.    9iimar.Q(Xi>«e,  p^^no  boai  rn  «fi?gf»fn 
urnnn'ti,  foiiis  i*»f)n!ic«a(zi.  frncti^^n   iranles.  pcdaiei.  mmti&m,   hrmct^^ 
St^iin.  minima,  iqiiamiiu<*£ijrm;a,    irhit*nuiria.  timHna£ii>iae0a.     FHrnium 
nirvnm,  ^tpiee  ilitat^nm.  emancnaco-iudiluiiL,  latenhiu  recnrv;:^:  aaCitf 
(>nnravnm,  apire  rotan<i;iriim  eaiarzrunrnra  ;  rietAia  latemLa.  init*e  cuvfiaLobof^ii 
AniA,  inrW  tni<rr>ni  i^rfuiiinata     ^ynemaru  apo^'ntiice  libera,  oirva;,  oicafis  -|^ 
fHnrxnM  liaearft,  ^ty!o  yrn^...  afH|mi<,Qjr>.     'M'ft,i  puirima,  ±-4eriaCJL     &''pK^  ad> 

^t/lo  2Tai':i)  «>lt>'(^'ati>  tf;nr..a.iCi£  ;  pa.  ;/if  meiuiirmacea*.  tumiueir.  SgwuAM  pan^ 
atra,  ntT{  .a,  r»:u.rormi-gi«or>%i,  -Kibci^iu^^rpjirfta;  Tr^Tn  pTimTn  mftTrmrab  ;  faaicsk> 
mntmo  ^>i.<xafr»  ftrj.^tiM>  aplrl^  acaiSwiati). 

A  moat  ri^Tnarkahie  4p^:rii^,  eiai.j  n^fmenJEPti  by  rbe  tiirtoooa  pod  and  tke  corioife^ 
fnni«rle  of  th^  md.  1  he  broad  pf/^tuniixd  petal  aihes  it  co  ^'.  fiifM9^»*  aad  o£iiers, 
and  th«  bahit  to  C  ekt^rophyta,  Wut  spiir  f.ui«i  a  g:oud  deal  ia  kneth.  aad  tW 
apf)eiidii  M  quite  fr^^.  Th*:  atml  pftul.-*  a;-e  -i^.ted  at  a  point  sanut  vaj  bck>ir  tkeir 
api€t%  produnn^  a(nbbo«*i(j  «&.<rh  ac  o^oer  H.malajaa  spedes  Lxkhth  to 


2.  C«  flaccida  f  H.f.  et  T.);  eLua,  raniO:4a,  folils  subtnterQatiai 
piniiatL%ecti:a,  pinnulis  ouloD^is  oratU  t.  rotimdatis,  lacemis  breribus, 
«f^li.%  late  OTati^  aciitis  erosia,  petalo  postico  apice  spatbnlato  emar- 
giriatO'l>iiol>o  calcar  ciirvrim  siiperante,  autico  apice  rotundato. 

Hab,  In  Avivia  hurnldis  llimalavs  temperatae  onentalis:  Sikkim, 
alt.  11-12,000  pcd.!— (H.  Jun.  Jul';  (r.  r.) 

Ifrrha  rr/ba<a,  2-3'pcdaH.«,  foliosa,  ramf>»;  eauU  CRsaoscnlo.  Foiia  6-poIl. 
f  el  pf^dalia,  nirmrriiMniptione  ovato-oblonza  ▼.  subdeltoidea,  valdc  membnnaoea,  rix 
^af>ra ;  /of tola  \-\  one.  lata,  petiolohta,  ultima  sessiiia,  interdam  cwdata,  varie 
incivi'lofjata  ▼,  «iibpinDaHnda :  se^nnentis  obtiuis,  apicoiatis;  caalinomm  pHiaii  bssi 
fix  dilalati.  ra^liralinm  iiibva^rinAnlcs.  Raremi  Xenrntala  et  axUlares,  4-6-poIficare8, 
b«i^i  folio) i»  se^^ilibns  decom^iOAitis  bracteati.  Floret  subeonfcrti,  brere  et  giacile 
pfdircilati,  ^\  poll,  lon'/i,  paUide  fusco-parpflUTi ;  braetea  linearcs,  apiee  dilatati, 
lofcriorfu  lanniati  ▼.  foliarei.  Sejiola  pro  genere  ampla.  Feiaia  exlcrion  fere 
r«<;ta,  pUnirji^rTiIa,  oonftiTnilia,  donto  apices  versus  aoguste  carinata,  appendice  erassa 
librra  cakar  \  a*qnante^,  interiora  infra  medium  saperiori  adnata.  Ovarimm  eion- 
gatnm,  fti)'lnm  gradlem  laperaiu ;  ovalis  plurimis.  SUi^ua  immatun  anguste  H- 
neariH,  ref.-tft,  ntylum  elongatam  snperans,  matura  (e  replia  persisteotibos  tantum 
ritift;  1 }  poll,  tooga. 

This  very  handiome  species  agrees  in  ibe  stmctore  of  the  flower  and  habit  with  C 
(fphioearpOt  bot  difTcrs  in  the  more  compound  not  glaocoos  leaves,  smaller,  broader, 
more  ladiiiate  pinnules,  axillary  or  terminal  short  racemes,  which  have  not  secnnd 
flowtrrs,  larger,  very  different  bracts,  purplish  flowers,  large  sepals,  keeled  upper  and 
lower  petals,  the  lateral  petals  being  adnate  to  the  npper,  and  in  the  form  of  the  ovarj 
and  pods.  Onr  specimrns  are  in  flower,  bat  we  have  a  few  with  very  old  pods,  the 
valves  and  seeds  of  which  have  fallen  away :  firom  these  remains,  however,  we  coo- 
fldcntly  ]ilacc  it  in  the  present  section. 

3.  O*  leptocarpa  (H.f.  et  T.) ;  caule  breriuscalo  debili  vage  ramose. 
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foliis  radicalibus  caulinisque  gracile  petiolatis  laxe  biternatim  pinnati- 
sectis,  pinnis  longe  petiolulatis,  pinnulis  late  obovatis  oblongisve  lobatis, 
segmentis  latis,  racemis  oppositifoliis  paucifloris  bracteatis,  sepalis  par- 
Tis,  petalo  postico  longe  calcaraio,  antico  apice  subspathulato  acami- 
nato,  siliquis  elongato-liiiearibus  reclis  torulosis. 

Hab.  In  sylvis  Himalayse  temperatae  orientalis  interioris :  Bhotan, 
GHffith!  Sikkim,  alt.  8000  ped.!— (Fl.  Jul.  Aug.)  {v.  v.) 

Herba  diffosa,  rliizomate  scepias  elongato,  prostrate,  fibras  crassas  emittente.  Rami 

Ctrati,  debiles,  Bpithamoti.  Folia  altema  ▼.  sabverticillata,  longe  et  gracile  petio- 
,  3-6  anc.  longa,  petiolo  basi  dilatato,  pinnis  sabaltemis  longe  et  gracile  petiolalatis, 
pinnalis  -j^l  unc.  longis  membranaceis  obovatis  varie  sectis  rarios  integerrimis. 
Jtaeemi  semper  oppositifolii,  apice  2-5-flori,  peduncolo  foliis  ecquilongo.  Bractea 
pedicello  longinres,  obovato-  v.  angnste  elongato-cuneatte,  apice  lacerse.  Flores 
pallide  sordide  porparei,  aogusti,  1  poll,  longi.  Sepala  porva,  oblonga,  scariosa, 
laoera.  Fetalum  posticum  concavam,  acuminatom,  dorso  alatnm,  in  calcar  flore 
loDgiuB  elongatum  curvum  angustum  prodnctum ;  appendice  gracili,  i  calcaris 
eqaante.  Ovarium  stylam  gracilem  superans.  Sitiqua  l-lj-poll.,  recta  v.  panllo 
cunra,  Talvis  torulosis.  Semina  nniseriata,  atra,  compressa,  rotundato-reniformia, 
Ditida,  impunctata,  arillo  bilobo  latiusculo  instructa. 

In  general  appearance  tbis  species  resembles  branching  specimens  of  the  C,  Urngi- 
flora,  Bunge,  of  the  Altai ;  it  has,  however,  a  more  branched  prostrate  stem,  and  has 
not  a  bulbous  root,  nor  tlie  sheathing  scales  at  the  base  of  the  petioles ;  it  has  also 
much  larger  sepals,  winged  upper  petals,  and  more  slender  pods.  Griffith's  speci- 
mens are  in  an  exceedingly  unsatisfactory  state,  and  may  possibly  be  made  up  of 
more  than  one  species.  Of  these  his  n.  1752  is  neither  in  flower  nor  fruit,  and 
n.  1152  has  very  young  flowers  and  imperfect  pods:  the  flowers  are  smaller  than 
in  the  Sikkim  specimens,  their  spurs  shorter,  and  the  wing  on  the  lateral  petals 
broader. 

Sect.  2. — SUiqua  late  elliptico-ovata  v.  globosa,  inflata.  Semina  bi- 
seriata.     Radix  fibrosa. 

4.  C.  crassifolia  (Boyle,  111.  69) ;  crasse  coriacea,  glauca,  caule 
simplici,  foliis  late  oblongis  reniformibusve  3-secti8  pinnatisectisve,  seg- 
mentis cuneatis,  racemo  multifloro  bracteato,  petalis  exterioribus  calcar 
obtusum  sequaniibus. 

a.  crassissima;  foliis  caulinis  sessilibus  petiolatisve  trilobis. — C. 
crassissima,  Cambess.  in  Jacq.  Voy,  Bot,  12.  t,  11;  Thomson  in  Hook. 
Joum.  Bot.  1853,  v.  p.  17  ^  iv.  t.  9. 

/3.  phyaocarpa ;  foliis  petiolatis  pinnatisectis.  —  C.  physocarpa, 
Cambesa.  in  Jacq.  Voy.  I.e.  t.  12. 

Hab.  In  Himalaya  occidentali  interiori  et  Tibetica,  alt.  14-16,000 
ped.:  Piti,  JacquemontI  Kunawar,  Munrol  Kishtwar!  LadakI  Zan- 
skar !— (Fl.  Jul.)  (r.  r.) 

Bhizoma  crassum,  elongatum,  spithamfeum  et  ultra,  fibras  simplices  crassas  emit- 
tens.  CavJU  simplex,  spithameeus  yel  pedalis,  basi  nudus,  supeme  foliosus,  apice 
floriferus.  Folia  radicalia  pauca  v.  nulla ;  caulina  1-3,  interdum  solitaria,  seasilia, 
ktissime  reniformia,  2-5  poU.  lata,  varie  grosse  crenata  et  lobata,  ▼.  2--3-8ecta ;  in 
rar.  /3.  petiolata,  oblonga,  pinnatisecta ;  pinnis  1-3-jugis,  oblongis  obcuneatisve,  varie 
obtuse  lobatis  incisisve.  Racemits  1-2-poUicaris,  bracteatus,  simplex  v.  basi  ramosus. 
Bractea  coriacess,  flores  superantes  v.  iis  breviorcs,  lanceolatsc,  obovat®,  iutcgerrime 
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V.  virie  lobaiK.  PedieeiU  floriferi  Invrcs ;  firncliferi  eloDgati.  FloreM  albi  ▼.  6avidi, 
parporeo  Tariegiii,  \-\\  poIL  longu  Sepala  squamaeformia.  Tetala  exteriara  apioe 
rotnodaU,  lata,  margiiiibiis  recorrifl ;  calcare  petalom  seqnante,  cnrvo,  apice  eabba- 
mato,  appendiee  calcar  \  aquante,  apice  davata,  libera;  synematam  margiaes  snpe- 
riorcs  pciali  postici  marginibns  ntrinqae  adnatL  Otaiium  latum,  stylo  brerias; 
oTuKs  plorimia.  Captmla  Tcsiciilaris,  \  poIL  diametr.,  orata  v.  globosa,  etylo  penis- 
teote  termioata.     Semina  orbicnlari-raiiformia,  compressa,  lesta  atra. 

We  bave  no  beshation  in  nnitiog  the  two  species  of  Cambessedes  with  that  of 
Boyle,  having  compared  authentic  specimens  of  aD,  and  finding  the  same  ▼arietiea 
amongst  onr  own,  together  with  erery  intermediate  form. 

Sect.  3. — Siliqua  elliptico-ovata  obovata  y.  lanoeolata.  Semina  2- 
seriata. 

a.  Capxites. — Radix  buliosa.  Cattlis  v.  Kaput  simplex^  hati  aphyU 
lus  v.foliis  paucis  radicaUbus^  supra  medium  /oUosus,  folii*  op- 
potitia  altemia  verticillaiiace. 

5.  C«  mtaefolla  (Sibth.  Fl.  Gnec.  t.  667) ;  foliis  oppositia  ver- 
iicillatLsTe  2-3-ternatim  sectis,  racemo  6~8-floTO,  bracteis  integris,  pe- 
talis  exteiioribus  apice  dilatatis  (poslico  rarius  parvo  acuto)  ecarinatis 
calcar  obtusom  sequantibus  t.  breyioribas. — C.  rataefolia  ei  oppositifolia, 
DC.  &fU.  ii.  114,  Prod.  i.  126.  C.  diphylla.  Wall.  Cat.  1430 !  TemL 
Flor.  Nep.  54.  C.  paaciflora,  Ed^eworlk,  im  Idmn.  Soc.  Trans,  xx.  30. 
C.  Ledebouriana,  Xar.  et  Kiril.  En.  Plant.  Fl.  AU.  54 ;  Led.  Fl.  Ross. 
i.  745.  C.  longipes,  Don^  Prod.  198  {lion  DC).  C.  Hamiltoniana,  Don^ 
Syst.  Card.  i.  142. 

/3.  petalo  superiore  minore  concavo  acuto. — C.  verticillaris,  DC, 
Syst.  ii.  114,  Prod.  i.  126. 

Hab.  In  Himalaya  occidentali  temperata,  alt.  6-10,000  ped. :  a  Ku- 
maon  1  ad  Kashmir !  et  in  montibus  Afghanistan,  Griffith! — fi.  Kashmir, 
9500  ped.,  Winterboitom!  Marri,  9700  ped.,  Fleming!— (¥1  Apr.  Jun.) 

DisTRiB.  Montibus  Cretse!  Grseciffi!  Taurise!  Asiseminons!  Syrise! 
Persise  aastralis !  et  borealis !  et  Soongarise ! 

BMsoma  elongatam,  crassitie  penme  anserins.  Caulit  simplex,  erectus,  8  poll, 
vel  spithameeos.  Folia  opposita,  tema  ▼.  rarius  verticillata,  insigniter  varia,  mem- 
branaoea  t.  subooriaoea,  sessilia  ▼.  longe  petiolata,  temati-bitematisecta,  folioiis  breve 
▼.  longe  petiololatis,  oblongis  obovatis  linearibnsTe,  simplicibos  lobatis  tripartitisre. 
Racemus  solitarios  (rarius  2),  erectus,  interdum  lO-floms.  Bractea  par?ae  ?.  magmCy 
obovato-oblongs  y.  lanceolats,  ▼.  rotundatse,  integerrims  t.  dentatae.  floret  kete 
purparei,  4~1  poU-  longi.  Sepala  parra,  squamKformia.  Peiala  majora  plerumqae 
ampla,  apioe  rotundata  ▼.  retusa  cam  mucrone,  rarius  bifida,  marginibos  recorvis, 
postico  in  yar.  /3  parro  acuto  t.  suUtcuto  non  explanato ;  calcare  cunro  apice  obtuso 
deflexo.     Siliqua  longe  pedioellata,  late  eUiptioo-OTata. 

An  extremdy  variable  plant,  common  fix>m  the  Levant  to  Kumaon,  but  not  found 
further  east.  The  appearance  of  whorled  leaves  is  perhaps  due  to  their  being  sessile, 
and  what  appears  as  separate  leaves  being  the  primary  divisions  only  of  these.  The 
flowers  are  extremely  variable  in  form,  size,  depth  of  colour,  and  the  breadth  of  the 
dilated  apices  of  the  outer  petals.  Griffith's  and  Wsllich's  specimens  unite  the  cha- 
racters of  veriicillariM  and  rutafolia.  Edgeworth's  C.  pauciflora  (altered  to  oligantka 
in  MSS.)  is  a  very  luxuriant  state,  with  flaccid  leaves,  sometimes  two  racemes,  and 
few  flowers ;  it  is  certainly,  however,  the  same  species ;  we  have  it  also  firom  Strachey 
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and  Winterbottom,  and  from  Kashmir,  where  it  frequents  damp  woods.  Hohenacker's 
North  Persian  specimens  of  C.  verticiilaris  have  minute  glaacous  leaflets,  and  very 
long  spurs  to  the  flowers,  whilst  those  from  South  Persia  have  shorter  spurs. 

The  flower  of  var.  3  looks  very  different  from  that  of  the  ordinary  states  of  C.  rw 
tafolia,  having  a  narrow  upper  petal,  which  is  very  concave  and  acute ;  we  find,  how- 
ever, various  intermediate  states,  and  the  foliage,  fruit,  and  all  other  parts  of  the  plant 
being  identical,  we  are  unable  to  make  a  distinct  species  of  it.  A  similarly  narrow 
short  upper  petal  occurs  in  Kotschy's  n.  15  from  Taurus,  in  C.  Ledehouriana  (Karel. 
and  Kir.  66)  from  Tarbagatai,  also  conspicuously  in  Cretan  specimens  (Sieber's  C, 
unifiora)^  and  others  from  Boissier,  named  C.  mtcffolia^  var.,  and  in  Syrian  ones  from 
Aucher-Eloy  (402) ;  also  in  Kotschy's  C,  veriitnllarU^  DC,  from  north  ^nd  south 
Persia  (107  and  471)>  which  in  foliage  and  appearance  approach  very  near  Grifiith's 
Afghanistan  specimens,  both  having  exceedingly  small  flowers.  The  foliage  of  iS  is 
quite  as  variable  as  that  of  rutafoliaj  and  the  variations  are  entirely  similar  in  each ; 
Winterbottom's  specimens  having  delicate,  flaccid,  broad,  green,  obtuse  leaflets,  and 
large  flowers ;  Fleming's  having  very  patent,  much  divided,  linear,  glaucous,  more 
«>riaceons  ones. 

6.  C.  Kashmiriana  (Hoyle,  HI.  69. 1. 16.  f.  1) ;  foliis  radicalibus 
ternatis,  foliolis  trilobis  lobis  sectis,'Caule  filiformi  simplici  supra  medium 
1-3-foliato,  foliis  3-multisectis  lobis  oblongo-  v.  anguste  linearibus, 
bracteis  inferiohbus  3-sectis,  floribus  subumbellatis,  petalo  postico  apice 
concave  acuminato  calcari  sequilongo,  inferiore  dilatato  trulleefonni 
rhomboideo  v.  obscure  trilobo. 

Hab.  la  Himalaya  tempcrata  et  subalpina :  Sikkim,  alt.  12-14,000 
ped.!  Kumaon,  10,000  ped.,  Sir.  et  WMJ  Kishtwar,  12,000  ped.i 
Kashmir,  Royle!  8500  ped.,  fFinterhottomt — (E\,  Jun.  Jul.)  (r.  v.) 

Species  parvula,  pulcherrima.  Caulis  gracilis,  capiUaceus,  basi  bulbillifems, 
supra  terram  2-8-poUicaris,  flexnosus,  apicem  versus  2-3-foliatu8.  Folia  radi- 
calia  0  v.  pauca,  longe  petiolata,  palmatim  3-5 -partita,  pinnis  longe  petiolulatis ; 
caulina  altema,  rarius  opposita,  sessilia,  rarius  petiolata,  in  segmenta  3-6  linearia 
profunde  secta,  ^-1  poll,  longa,  lobis  intermediis  elongatis  trifidis  v.  piunatisectis, 
omnibus  obtusis  v.  mucronulotis.  Bacemut  3-8-florus.  Bractea  inferiores  laciniateo, 
superiores  iutegerrimce.  Pedicelli  elongati,  graciles.  Sepala  0,  v.  squamseformia. 
Flores  ctelestini,  i-1  poll,  longi.  Peialum  posticum  fomicatum,  acutum  v.  acumi- 
natum, calcari  curvo  gracili  v.  latiusculo  asquilongum  v.  brevius,  anticum  apice  dila- 
tatnm,  obtusum ;  appendice  versus  apicem  calcaris  producta.  Ovarium  stylo  sequi- 
longum,  multiovulatum.     Siliqua  immaturee  pendulse  v.  deflexse,  lineari-oblongK. 

A  beautiful  little  plant,  the  smallest  of  its  genus,  easily  recognized  by  the  colour 
of  the  flowers,  which  appear  in  May  and  June  in  the  north-west  Himalaya,  but  not 
till  July  and  August  in  Sikkim.  The  cauline  leaves  are  variable  in  number,  shape,  and 
length  of  the  petiole,  though  generally  sessile.  The  flowers  also  vary  in  the  length  of 
the  spur,  shortness  of  the  np]^>er  petal,  which  is  sometimes  obscurely  keeled  above,  and 
in  the  breadth  of  the  lower  petal,  which  is  generally  very  broad,  membranous,  and 
entire  or  threc-lobed. 


7.  C*  polygalina  (H.f.  et  T.);  caule  gracili  simplici  superne  1- 
3-foIiato,  foliis  pinnatisectis  segmentis  linearibus  subcoriaceis  acutis 
nervis  parallelis,  racemo  basi  ramoso  v.  racemis  1-3  5-10-floris,  pedi- 
cellis  brevibus,  petalo  postico  apice  fornicato  acuto  dorso  breviter  alato, 
inferiore  apice  cucuUato  dorso  alato,  calcare  flore  longiore  rectiusculo 
obtuso. 

Hab.  In  Himalaya  orientali  alpina,  alt.  14-16,000  ped.:  Sikkim! — 
(Fi.  Aug.)  {v.  V.) 
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f'/..4  <r^naeel*  Y.L^\ij/t«f.\*,  nccski*  2  r.  pisnbvt,  floribai  Vrrrni  pwfirrlhtii,  c^ 
care  {t^.  rtr*.'j  pr'.a>>  yjv.i^j  dono  abto,  xatico  »pwe  anrasto  rfWltato,  cC  siifw 
at  r«d»t4ir  b£>or.b<u. — Ba^iix  t^vU.  Cmm/u  Mfilhammx^  loaze  Badai^  iexBocni, 
ri^r.da*.  F.  'i4  aJuma  ▼.  KrlKippoHla,  pknniMpe  te%rtVa,  1-1 1  pofl.  loDga,  gyflata, 
U.'.T.V>  (UkL^l^Te  S-^-^'czift,  inter  le  cocjimiLlNB.  nbfCMoCk,  f  pofl.  loMps,  |^ 
ffj.i.  U:i«,  ar:.-:u,  iatt^miuJi  t,  paaodentatift.  Bmcemi  divis  ▼.  u  caole  a|Mce 
ba  terre  <i.v.jo  aiiliar».  BraHe^  intcfix  r.  aecije.  Floret  \  poD.  liMigi,  flave- 
•c^i^t«!:9,  pf.i7^JTO-Enact;iati.     Sfj»a^M  fquajiuefaniua. 

We  kjrc  brit  frv  ipetr^akeni  of  th:^  rery  distinct-lookiBg  yritt  It  has  Baay 
dkanctcn  in  eommoD  with  <]'.  ruiafo'ia.  Lot  difoi  madi  ia  loe  aad  balat,  Um  Bar- 
ny»  ap>«f  of  tbe  (jCUsx  petal*,  wizk^fed  posUoMis  petal,  aod  ib  tke  iliort  prdicri*  of 
tie  fi'.ncn.  TbfC  ^.. o]^  kavea,  &hapc  of  pdab,  tbe  flowen  noi  bciag  mwhrtlatrj 
axkd  ti»r.r  ooloor,  d.»i;L^ish  it  at  oboe  firom  C  KAtkminama. 

S.  C.  jvneem  (Wall.  Tent.  Fl.  Xep.  54.  t.  42)  ;  aphjUa,  scapo  gra- 
cili  1'2-bracteato  r.  nudo,  racemo  maltitJoro,  bractcis  lioearibiis,  pedi* 
cellis  ^racilibus,  ralcare  asoendente  flore  aequiloDgo  t.  breriore,  peiaiis 
exterioribo^  cucullatis  dorso  alatis. — JFall,  Cat,  1429  ! 

Hab.  In  HimalaTa  oentraH  et  oricDtali  alpioa,  alt.  12-14,000  ped.: 
Nipal,  rrall.f  Sikkiin !— (FL  JuL  Sq)t.)  (c.  r.) 

Specie*  di^tmctimiiBa. — Badir  ignota.  Camlis  r.  umpms  padalis  et  ultra,  *ncQiSk 
crt'-t'is,  §ubfleiQo»u5,  omnino  nodos  \.  bracteb  paons  omatm.  Bacemmg  l4-^poQi- 
cam,  mujt.Bonu,  Mibcylibdraceas.  Bracl^roUe  peidicellis  gradlibns  ^-\  poU.  loogk  bia 
t^Tve  breriom.  Flore$  breres,  btiosculi,  \-\  polL  loogi,  (bri,  inanda  porporea  ad 
apicca  petalomm  cuperioram  ntrinqoc  Dotati.     S^jm/a  aqaamarfomua. 

A  leafless  slender  species,  which  cannot  be  eonfoonded  witb  anj  otlier.  Hie  rm- 
eeme  is  gcoerall/  maoj-fiowered,  but  in  weak  qwrimms  only  a  ficw  floirers  are  pn»- 
dueed. 

b.  Radix  fntHfomoM.     Calcar  fore  aqmLongum  r.  lomgius. 
*  CaulibuM  Kap'ufce  9impUcUm$  rarimM  divitis  paree  foUatU. 

9.  C.  ciitliaufolla  (Koyle,  III.  6S) ;  foliis  onmlbtis  radicalibos  bi- 
tripinnatisectis,  segment  is  linearibns  acutis  integris  ▼.  varie  sectis,  ra- 
cemo miiltifloro,  bracteis  elongatis  linearibus  pedicellos  saperantibos, 
calcare  florem  saperante. — C.  epitfaymifolia  (errore  typographico),  Wal- 
pern.  Rep.  \,  120. 

Hab.  In  Himalaya  occidentali  teroperata,  Garhwa],  Munro!  Kana- 
war,  Jacquemont!  Royle! — (Fl.  Apr.  !&fai.)  (r.  $.) 

RadU  fasiformis,  craasa.  CaulU  scaposve  3-poIL  ad  pedalem,  craBsinacQloa,  om- 
nino aphyllus  et  ebractcatus.  Folia  ntidicalia  scapo  sqoilonga,  petiolus  basi  Yagi- 
nan«,  lamina  1-4  nnc.  longa,  circamscriptione  late  orato-rotondata,  sobirregolariter 
bitripinnatiflccta,  segmentis  pands  crassioscuiis,  magnitudine  Tariis,  exemplaribiis  in 
Garhwal  Icctis  csrteris  moltoties  latioribos ;  piunis  primariis  longe  petiolnlatis.  Ar- 
cemui  subdcDsifloras.  Braetea  interdam  l^pollicares,  neemnm  totom  snperantes, 
ran  OS  pedicellis  breviores.  Floret  poUicares^  sulphorei.  Petaia  apioe  pofporea ; 
exteriora  apice  cucuUata,  acuta,  dorso  incrassata  f.  alata. 

Apparently  a  rare  species,  cai>ily  recognized  by  its  long-petiolcd  radical  Icavea, 
leafless  scape,  and  very  long,  linear,  entire,  green  bracts.  Mnnro's  specimens  have 
wings  on  the  back  of  the  upper  and  lower  petals,  which  are  not  apparent  in  the  Kd- 
nawar  ones,  and  which,  with  the  moch  greater  breadth  of  the  leaiflets,  probably  are 
the  efiect  of  the  damper  climate  of  Gaibwal. 
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10.  C.  elegans  (Wall.  Cat.  1436  !) ;  caule  debili,  foliis  radicalibus 
longe  petiolatis  irregulariter  ternati-  v.  pinnatisectis,  pinuulis  paucis 
petiolujatis  amplis  lobatis,  scapo  aphyllo  v.  1-foliato,  racemo  6-8-floro, 
bracteis  late  obovato-lanceolatis  acuniinatis,  floribus  (in  genere  maxirais) 
calcare  obtuso,  petalo  saperiore  cucullato  dorso  late  alato,  ala  secus 
calear  producta. 

Hab.  In  Himalaya  occidentali  alpina :  Kumaon,  BUnkworih !  alt. 
13,500  ped.,  mr.  et  fFtnt./—(Fl.  cestate.)  (v.  8.) 

Badix  dongata,  simplex  ▼.  divisa.  Folia  radicalia  petiolo  baai  vaginante  gracili, 
limbo  2-d-pollicari,  l|-2  poll,  lato,  scgmentis  pinnulisve  ^  poU.  latis  late  obovatis 
caneatisye,  varie  grosse  lobatis,  lobulis  obtusis  mncronatisve.  Scapiu  foliis  a?qui< 
longus,  plermnqne  nodus.  Hacemus  l-2-pollicari5.  Bractea  magoee,  pedicellis  lon- 
giores  brevioresve.  Floret  pollicarea,  ob  alam  latam  petalonim  laiiores  quam  in  eon- 
generibns.  Sepala  late  oyata.  Petala  lata,  subacuta,  dorso  apice  late  alata.  SUiqua 
immatara  stylo  brevior. 

The  large  broad  leaflets  of  this  plant  resemble  those  of  C.  Marschalliana  and  C. 
fooniafolia.  The  flowers  are  the  largest  of  any  species  known  to  us.  Oar  speci- 
mens are  not  very  good,  and  the  species  may  possibly  be  more  properly  referable  to 
the  section  ioduding  C  rutafolia. 

11.  C.  Govaniana  (Wall.  Tent.  Fl.  Nep.  55) ;  radice  crassa  bi- 
tridpite,  foliis  radicalibus  plurimis  longe  petiolatis  deoomposite  pinna- 
tisectis  glaucis  segmentis  cuneato-lanceolatis  acutis,  scapo  nudo  v.  pan- 
cifoliato,  racemo  dense  multifloro,  floribus  bracteis  foliaceis  obcuneatis 
laceris  occlusis.— ^o//.  Cat,  1431 1  an  Boyle,  III.  69. 1. 15./.  2  (mala)^ 

Hab.  In  Himalaya  occidentali  temperata,  alt.  8-12,000  ped.:  a  Ku- 
maon, Govanf  ad  Kashmir! — (Fl.  Jun.)  (v.  v.) 

Herha  robosta,  palmaris  ▼.  bipedalis,  erectus,  camosos,  crassns,  glancns.  Badix 
Ibsiformis,  craasitie  pollicis,  apice  vaginis  subrigidis  nitidis  foliorum  vetustorum  or- 
oata.  Folia  radicalia  scapo  aM]uilonga  v.  breviora,  petiolo  elongato,  lamina  pinna- 
tim  decomposita,  in  pinnulas  plurimas  lobatas  latitudine  varias  secta.  Scaptu  cras- 
sns, aphyllus,  v.  basi  seu  medio  1-2-foliatus,  foliis  interdnm  oppositis.  Bacemus  2-6- 
pollicaris.  Bractea  glaucn,  foliacetc,  late  cnneatse  ▼.  cunealo-lanoeolatse,  apice  la- 
cene  v.  varie  sects.  Pedicelli  bracteis  breviores.  Floret  pollicares,  lutei.  Calear 
cnrTrnn,  flore  longius.  Petala  exteriora  cucullata.  Sepala  squamffiformia.  Siliqua 
imm&Um  obovato-  v.  lineari-lanceolata  ?.  elliptica,  stylo  lougior,  ^-f-poUicaris.  Se- 
mina  splendentia,  arillo  parvo  lobato. 

A  handsome  species,  very  variable  in  stature  and  in  the  size  of  all  its  parts,  espe- 
cially of  the  bracts  ;  it  has  been  compared  with  the  Siberian  C.  nobUis  and  C,  braC' 
teata,  from  the  former  of  which  it  differs  in  the  flowering  stem  being  more  of  a 
scape,  with  no  caoline  leaves,  or  few  and  small  ones,  and  in  the  winged  outer  petals 
and  narrower  spur.  C.  braeteata^  again,  belongs  to  the  same  section  as  €.  ruta- 
folia,  and  has  no  near  affinity  with  this. 

12.  C.  Tibetica  (H.f.  et  T.) ;  humilis,  glauca,  carnosula,  foliis 
plurimis  decomposite  pinnatisectis,  petiolo  subscarioso  vaginante,  pinnis 
petiolulatis  varie  sectis,  pinnulis  acutis  obtusisve,  scapo  rarissime  diviso 
1-phyllo,  racemo  terminal!  3-5-floro,  bracteis  integris  lobatis  pinna ti- 
fidisvc,  calcare  subrecto  flore  sequilongo,  petalis  exterioribus  apice  cu- 
cullatis  acutis  carinatis  alatisve. 

Hab.  In  Himalaya  Tibetica  occidentali  alpina,  alt.  14-17,000  ped.: 
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Guge,  Str,  et  Wint, !  Kunawar,  Jaequemont !  Ladak  I  Zanskar ! — (Fl. 
Jul.)  (p.  r.) 

Herha  parvnla,  sicca  flaccida,  spithameea.  Radix  crnssa,  elongata,  bitriceps,  bq- 
perne  vaginis  angustis  foliomm  delapsonim  longe  yaginata.  FoOa  Kneari-oblonga, 
lamina  1^3-poUieari,  petiolo  elongate,  vaginis  elongatis  auicatas  nitidis  pallidia.  Ptji- 
na  V.  piunula  breyiter  petiolatse,  magnitndine  varise,  ^-}  poll,  longse,  nuie  lobats 
v.  sectie.  Raeenuu  brevis ;  pedioeUis  breviuscolia.  Sepaia  aquamKformia,  laccnu 
Floret  {^-pollicares,  snlphorei,  petalis  dorso  faaco-branneo  viridique  variegatis.  Calcar 
apice  pauUo  dilatatum  v.  snbacutnin.  Petala  exteriora  carinat&  ▼.  ala  lata  membra- 
nacea  cristata.  Ovarium  immatnrom  lineari-ellipticnm,  stylo  teqailongom,  pendnlnm, 
glaoeum,  \  poll,  longom.    Semina  paaca,  testa  leevi,  arillo  par?o. 

**  Caule  ramoBofolioio  {rarim  in  C.  Moorcrofliana  e^  Gortschakovii 

nmplici) ;  racemo  sapius  diviso, 

13.  C«  Moorcroftiana  (Wall.  Cat.  1432 !) ;  erecta,  robusta,  glauca, 
supeme  glanduloso-puberula  v.  pulverea,  foUis  radicalibus  plurimis  bi- 
tripinnatisectis,  pinnis  pinnatifidis,  pinnulis  yaiie  incisis,  racemo  inter- 
dum  basi  diviso  densifloro,  bracteis  lanoeolatis  integenimis  iobatisve, 
petalis  exterioribus  obtusis  apice  late  alatia. — C.  Griffithsii,  Boiss,  Diag. 
9er.  ii.  14  ? 

Hab.  In  Himalaya  et  Tibetia  occidentaK,  alt.  10-17,000  ped.: 
Guge,  Str,  et  Wint, !  Kunawar,  ^«»ro/  Piti!  Ladak,  Moorcroft  I  Nabra ! 
Pangong,  H,  Strachey  /  Afghanistan,  Griffith  ! — (Fl.  Aug.)  (p.  r.) 

Herha  pleromqne  eUta,  variabilis,  plus  minnsve  minnte  ^ndnloso-pubernla;  va- 
rietates  parvie  scaposs,  scapo  apbyllo,  ad  sectionem  poateriorem  pertinent.  'Badix 
crassa,  fusiformis,  bi-mnlticepa,  crassitie  poUids  et  ultra,  vaginis  nitidis  snloatis  sub- 
membranaceis  petiolormn  vetustorum  sspe  coronata.  Folia  ladicalia  perplnrima, 
camosa,  spithameea  v.  pedalia,  pinnatisecta*  pinnis  primariis  distantibus  iq>proxima- 
tisve,  petiolulatis,  late  ovatis,  profunda  pinnatifidis  bipinnatiaectisve,  folia  caolina 
minora  sparsa.  Uacenmt  simplex  v.  plerumque  basi  divisos,  densus,  mnltifloma. 
Bractea  (snperiores  saltern)  lineares,  integemmie,  acutas,  gluidolosae,  inferiorea  v. 
omnes  pinnatifido-lobatas.  Fhra  speciosi,  snlpbnrei,  \  poU.  longi.  Sepaia  mi- 
nima, lacera.  Petala  exteriora  apice  late  alata,  ala  antice  ssepins  prodneta.  SHiqtuB 
lincaui-ellipticsB,  i-pollioares.  Semina  reniformia,  aterrima,  t^ta  nitida  cnutacea,  mi- 
notissime  punctokta,  arillo  parvo  bilobo. 

A  very  handsome  species,  peculiar  to  the  dry  dimatea  of  tbe  'Western  Himalaya^ 
Tibet,  and  Afghanistan.  The  whole  plant  is  covered  with  a  minute  glandular  pabea- 
cence ;  but  tins  is  only  visible  with  a  lens  in  Strachey  and  Winterbottom'a  Guge 
specimens,  which  have  more  glanoona  racemes.  Small  states  have  simple,  sc^-Uke, 
leafless  stems,  a  span  high,  whilst  typical  ones  have  tall  branching  stems.  It  is  very 
nearly  allied  to  C.  GorUehakotii^  of  which  it  may  be  a  form,  bat  in  that  plant  the 
bracts  are  pinnatisect,  and  it  is  never  glandular. 

Boissier's  C.  Griffithsii  we  have  referred  to  this,  though  it  is  not  the  n.  1419  of 
Griffith  in  Leman's  Herbarium ;  the  name  would  claim  priority  (that  oi  Moorcroftiana 
not  being  published)  were  we  certain  of  the  identity,  but  no  allusion  is  made  by  Boia- 
sier  to  the  glandular  pubescence,  which  is  evident  in  Griffith's  specimens,  and  the 
name  should  further  have  been  GriffUhH. 

14.  C.  OortichakoTii  (Schrenk.  En.  Plant.  Nov.  100) ;  erecta, 
robusta,  ramosa  (rarius  simplex),  foliosa,  glauca,  radioe  crassa,  foliis 
radicalibus  amplis  pinnatisectis  bi-tri-pinnatisectisve,  pinms  primariis 
petiolulatis,  segmentis  ovatis  varie  sectis  lobulis  acuti8,racemis  densifloris. 
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bracteis  pinnatisectis  lobis  linearibas,  petalis  exterioribus  apioe  obtusis 
dorsolate  v.  anguste  alatis. — KareL  et  Kiril,  En.  Plant,  Alt.  59,  Herb, 
1188!;  Led.ILAU.'i.U^. 

Hab.  In  Himalaya  Tibetica  alpina,  alt.  10-15,000  ped. ;  Guge,  Sir. 
et  WintJ  Kunawar  et  Kashmir,  Jacquemont! — (Fl.  Jul.  Aug.)  (r.  v.) 

DiSTRiB.  Soongaria ! 

Statura  variabilis,  caule  aimplici  y.  ramoso ;  habitoa  C,  Moorcroftianm^  sed  dif- 
fer! racemis  noQ  glandnloso-pabemlis,  et  bracteis  magis  pinnatisectis.  Folia  radica- 
lia  simpliciter  pinnatisecta  ▼.  deoomposito-bi-tripiniiatisecta.  Petala  exteriora  apice 
alata,  ^a  angasta  y.  lata,  interdom  lutra  apicem  petali  prodncta.  SUiqua  et  temina 
C.  Moarerqfttana,^'^Eaxm^ax  authenticum  a  Karel.  et  Kiril.  inissum  caidem  simpli- 
eem  l-S-foIiatom  ezhibet,  foliaqac  simpliciter  pinnatisecta. 

We  haye  bnt  one  authentic  specimen  of  the  Soongarian  C.  GorttchakovU,  which 
agrees  perfectly  with  a  small  unbranched  state  of  our  Tibetan  plant.  Amongst  a  few 
fragments  of  plants  brought  to  us  (when  in  Sikkim)  from  Ncpalese  Tibet,  are  racemes 
of  a  Corydalis  apparently  intermediate  between  C.  Moorcrrftiana  and  C.  Gortscha- 
kavii,  haying  the  glandular  pubescence  of  the  former  plant,  and  the  bracts  of  the 
Utter. 

15.  C.  ramosa  (Wall.  Cat.  1434 1) ;  humilis  v.  elata,  glauca,  car- 
nosula  V.  membranacea,  caule  gracili  flexuoso  ramoso,  foliis  petiolatis  in 
segmenta  linearia  acuta  flabellatim  v.  tematim  bi-tri-pinnatisectis,  ra- 
oemis  ramos  divaricatos  terminantibus,  calcare  latiusculo  obtuso  flore 
seqoilongo,  petalis  exterioribus  apice  cucullatis  subacutis  dorso  alatis 
ala  angusta  v.  lata  Integra  y.  lacera,  siliqua  late  elliptica,  seminibus 
splendentibus. 

a.  ramosa;  caule  elongato  debili  ramoso,  foliorum  lobis  plerumque 
angustis,  bracteis  pinnatifidis,  ala  petali  dorsalis  lata  subintegra,  pedi- 
oeUis  elongatis. 

p,  vaginan9;  caule  elongato  debili  ramoso,  foliorum  lobis  latioribus 
membranaceis,  bracteis  pinnatifidis,  ala  petali  dorsalis  lata  laciniata, 
pedicellis  elongatis. — C.  vaginans,  Royle^  III.  68. 

y.  nana;  pumila,  glauca,  caule  brevi  simplid  v.  ramoso,  foliis  fla- 
bellatim pinnatisectis  palmatisectisve,  petalo  dorsal!  vix  alato. — C.  nana, 
Hoyle,  III.  68. 

Hab.  a.  et  p.  Per  totam  Himalayam  temperatam,  alt.  6-12,000  ped.; 
a  Sikkim !  ad  Kashmir !  a,  locis  editioribus ;  /3.  depressioribus. — y.  In 
Himalaya  Tibetica  alpina,  alt.  12-15,000  ped. ;  Kumaon  et  Guge,  Str. 
et  Wint.!  Kunawar,  Jacquemont! — (Fl.  aestate.)  {v.  v.) 

Species  plerumque  humifusa,  caulibus  elongatis  y.  locis  alpinis  abbreviatis,  2-polli- 
caris  y.  bipedalis.  BmUx  fusiformis,  elongata.  CaiUU  ssepissime  debilis,  laze  yage  di- 
yaricatim  ramosus,  glaucns,  sicoo  yiridia  y.  atro-fnscus.  Folia  radicalia  in  var.  nana 
plurima,  in  yar.  vaginante  pauca,  omnia  petiolata.  Baeemi  1-5  poll.  long^.  Floret 
\  poll,  longi,  subsecundi,  flayi.  Pedicelli  ^-^pollicaies,  fructiferi  decnryi.  Sepala 
squamseformia,  crassiuscula,  opaco,  fimbriata.  Petalum  ezterius  apice  cucullatum, 
plerumque  dorso  ala  lata  lacera  cristatum,  sed  interdum  yix  carinatum.  SUiqua  pe- 
dicelio  breyi  v.  dongato  curyo  subpendula,  \-^  une.  longa,  stylo  brevioro  terminata, 
oboyato-elliptica,  pluiiuscula.     Semina  pauca,  minutisaime  pnnctulata,  splendentia. 

All  our  dried  specimens,  and  these  are  exceedingly  numerous,  firom  almost  every 
province  between  Sikkim  and  Kashmir,  are  of  a  peculiar  grey  glaucous  hue ;  they 
arc  excessively  variable  in  stature  and  habit,  and  the  size,  depth,  and  lobiug  of  the 
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ked  or  wing  of  the  6antl  peUL  C,  mama  it  ntlKr  m  dwf  t^jntt  itate  tbui  a 
narked  wietj  ;  iu  stems  are  loinrtimf  eieeaaivelj  fanndied  bom  the  base  Tlw 
comDMn  stale  ciueelj  reaemblei  the  Siberian  C.  Gebtrri,  differing  in  the  mneli  broader, 
shorter  pod.  It  is  also  neartj  allied  to  C.  Siiirica  in  habh,  hot  the  pod  and  spur  axe 
very  different,  the  latter  being  neitho'  to  broad  nor  turned  ap ;  alto  to  C.  eonaUm^ 
Eojlc,  vhich  has  opaqoe  seeds. 

16.  C«  Silnrica  (Pers.  Sjm.  ii.  70) ;  cauiibus  graclllbus  rage  de- 
combentibus  elongatis  lamosia  foiiosis,  foliis  loDge  petiolatis  membrana- 
oeis  bi-iri'pinoatisectifl  segmeotis  latiuflciilis  3-5-ddis,  bractets  inferio- 
ribas  lobaiis  sectisve,  calcaie  lato  flore  sqailoiigo  asceadente,  petalis  ex- 
ierioribus  cucollatis  acutis,  siliqiiis  parvis  Itnearibus  lioeari-obovatisTe, 
BemiDibus  spleDdeatibus. — DC.  SyU.  ii.  1^,  Frod.  i.  128.  C.  Sibiiica 
et  C.  impatiens.  Tuck,  m  DC.  Prod.  Le.;  Led.  Fl.  Bou.  L  103.  C. 
k>ngipc9,  DC.  Frod.  I.  e. ;  Wall.  Cat.  1433  ?,  Tail.  Flor.  Nep.  t.  42 
nulla;  non  Don,  Prod.  198.     C.  filiformia,  Ro^le,  IU.  65. 

Uab.  la  Himalaya  temperata  et  subalpioa,  alt.  7-14,000  ped.:  Sik- 
kim !  Nipal,  WaUich!  Garhwal,  Boyle!  et  in  mont.  Kbasda,  alt.  60UO 
ped.,  Griffith!— ^\.  Jun.  Jul.)  (p.p.) 

DisTRiB.  Sibiria  Baikalensisl  et  trans-Baikalensis ;  Dahuria;  Kam- 
tcLaika. 

Herba  diffusa,  giacilu,  ramosa,  statnra  fariabilis.  CemUt  6  one  t.  bipedalis,  di- 
varicatim  nmoeas.  Folia  rarie  secta,  segmentis  late  linearibos  cnneato-obovatisre 
S-5-fidis,  lobis  obtusis  apicnlatisTe  integerrimis  t.  2-3-4xeDatis.  Braetea  inferiores 
lobats  V.  seethe,  sapeiiores  integral  t.  lobatae.  Fed&eeUi  \-\  p<^.  longL  Sepala 
sqoanuefonnia,  laeera,  membranacea.  Calear  lente  ▼.  abmpte  aseeoidens,  appendiee 
brevi  t.  dongata.  SUiqtue  i-t-poUicares,  angoste  lineari-obovatce  ▼.  iinearesy  /^-^ 
poIL  lat«.  !iemina  splendentia. — A  C.  ramosa  differt,  caalibns  graciliotibaa,  folits 
minus  sectis,  segmentis  latioribus,  sed  praecipue  calcare  asoendente  breriore  et  latiore, 
et  siliqnis  angustioribos  stylo  brevi  terminals. 

This  is  a  very  distinct  but  rariable  plant.  We  hare  examined  a  multitude  of  spe- 
eimras,  especially  from  the  Khasia  (wl^re  it  is  the  only  species  known,  and  inhabita 
a  modi  lower  lerel  than  in  the  Himalaya)  and  from  Sikkim,  where  it  is  extremely 
common,  and  may  be  followed  op  any  of  the  ralleys  continuoosly  from  10.000  nearij 
to  IS.OOK)  feet  elevation,  gradually  changing  its  h^it  and  appearanoe  a  good  deal,  bnt 
retaining  the  marked  ciiaracter  of  the  spur,  and  all  the  general  features  of  the  species 
in  a  greater  or  less  degree.  We  have  also  examined  reiy  careAiIly  all  Koyle's  and 
Wallich's  specimens,  and  compared  these  together  and  with  the  Siberian  ones.  Wal- 
lich's  specimens  have  pods  exactly  intermediate  in  character  between  those  of  C.  «- 
palieHS  and  C.  Sibiriea.  Royle's  C.  filiformt  was  probably  inadvertently  proposed  as 
new,  for  it  is  identical  with  WaDich's  ^ant.  The  Khaka  individuals  have  larger 
flowers  and  broader  wings  to  the  outer  aepab  than  the  Sikldm,  but  not  than  Lede- 
hour's  Siberian  specimens.  Wallich's  figure  of  C.  lonyipes  (Tent.  Fl.  Nep.)  represents 
a  very  mnch  larger  plant  than  his  spedmens,  with  the  spurs  not  at  all  ascending, 
which  they  mamfestly  are  in  his  Herberiom ;  his  quoU^ons  of  Fumaria  bulbosa^ 
Thunb.  Jap.  277,  and  C.  decumbeiu,  Pers.  Ench.  269,  both  with  a  mark  of  doabt, 
we  cannot  confirm,  never  baring  seen  anthentie  specimens,  and  the  descriptions  being 
itisufficient. 

Ledebour,  in  the '  flora  Rossica,'  states  of  C.  impatiens,  that  if  at  aQ  different 
from  C.  Sibiriea,  its  characters  depend  on  the  diffuse  stem,  narrow  pod,  and  short 
pedicel,  all  which  we  find  so  rariable  in  erery  locality,  that  we  cannot  cfen  propose 
to  make  a  rariety  of  it. 

17.  C.  comuta  (Royle,  111.  6Uj ;  caule  debili  ramoso  folioso,  foliis 
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glaacis  bi-tri-pinnatisectis,  bracteis  inferioribus  lobatis  pinuatisectisve, 
racemo  elongato,  pedicellis  brevissimis,  calcare  flore  sublongiore  recto 
apioe  recurvo  v.  decurvo,  siliquis  brevissime  pedicellatis,  seminibus 
opacis  granulatis. — C.  debilis,  EdgewJ  in  Linn,  Soc,  Trans,  xx.  30. 

Hab.  In  Himalaya  occidentali  temperata,  alt.  8-10,000  ped. :  Ku- 
maon,  Sir,  et  JFintJ  Garhwal,  Edgeworth!  Sirmur,  Roylel — (Fl.  Jul. 
Aug.)  (r.t?.) 

Planta  glaaca,  vage  diffuse  ramosa,  habita  omnino  C.  Sibiriea  et  C.  ranwsa. 
Folia  longe  petiolata,  membranaoea ;  segmentis  late  cuneato-obovatis  oblougisye,  3- 
5-fidis,  lobifl  obtnsis  apicolatisye,  integerrimis  2-8-creiiati8ve.  Maeemi  stricti,  poI> 
licares.  Bractea  varie  lobatee  v.  sectfe,  rarins  iDtegerrimeB.  Sepala  xninima,  sqna- 
mscformia.  Fetalum  posticam  apice  concavam,  acutum,  dorso  alatum»  ala  nunquam 
lobata,  V.  nndnm.  Siliqua  lineari-oboTata  y.  late  obovato-oblonga. — A  C.  Sibiriea 
differt,  raccmis  elongatis,  cidcare  longiore  non  ascendentc,  pedicellis  brevioribus,  sili- 
qais  majoribas  et  latioribos,  et  prsecipue  ab  omnibus  seminibas  opacis  granulatis. — 
A  C,  Bungeana  (e  Cbina  orta)  differt  statura,  segmentis  foliorum  amplis,  racemo 
elongato,  bracteis  mnltoties  minoribus  et  minus  sectis,  floribus  majoribus  flavis  (non 
pnrpureis),  forma  petalorum,  et  siliquis  minoribus  in  stylum  non  attennatis. 

Boyle  describes  tbe  spur  as  erect,  but  it  is  not  so  in  his  specimens,  which  are  not, 
however,  in  seed,  and  therefore  cannot  be  satisfactorily  identified. 

18.  C.  chaerophylla  (DC.  Prod.  i.  128);  erecta,  robusta,  foliosa, 
ramosa,  foliis  amplis  bi-tritematis  pinnatisectisve  subtus  glaucis,  lobis 
decurrenti-coadunatis  ultimis  divaricatis  varie  obtuse  incisis,  racemis 
ramosis  multifloris,  floribus  secuudis,  bracteis  parvis  lobatis,  pedicellis 
brevissimis,  calcare  gracili,  siliquis  parvis  lineari-obovatis,  seminibus 
splendentibus.— ^a^^.  Cat.  14281;  Tent  M.  Nep,  52.  t.  40;  Don, 
Prod.  198. 

Hab.  In  Himalaya  temperata,  alt.  6-10,000  ped. :  Sikkim !  Nipal, 
tFaUichI  Kumaon,  Madden! — (Fl.  Jun.  Jul.)  (t?.  v.) 

Badix  valida,  lignosa,  fnsiformis.  Caules  elati,  follosi,  camosnli,  glancescentes, 
2-4-pedale8.  Folia  longe  petiolata,  pedalia,  lamina  spithamsea,  trisecta,  lobis  prima- 
riis  longe  petiololatis,  demnm  bi-tritematis  pinnatifidisqne,  ladniis  yarie  incisis,  ulti- 
mis linearibus  obtusis  divaricatis.  Baeemi  oompositi,  e  basi  diyisi,  ramis  strictis, 
basi  foliosis.  Floret  pluiimi,  anrei,  graciles,  f  poll,  longi.  Sepala  minima.  Calcar 
elongatnm,  rectum  y.  asceudens,  flore  longius,  appendice  filiformi.  Peiala  ezte- 
riora  apice  concava,  acuminata,  dorso  breviter  cristata.  Siliqua  parvie,  patentes,  f 
poll,  longse,  breve  pedicellatie,  lineari-oboyat».     Semina  panca. 

A  remarkably  handsome,  most  distinct  species,  well  figured  in  Wallich's  *  Ten- 
tamen,'  where,  however,  the  specimen  represented  is  young,  and  the  spur  is  very 
much  shorter  than  in  any  of  his  own  or  our  individuals. 

19.  C«  geraniifolia  (H.f.  et  T.) ;  suberecta,  ramosa,  foliosa,  foliis 
deltoideis  ternatim  sectis,  segmentis  bipinnatifidis  v.  basi  pinnatisectis, 
laciniis  lineari-oblongis  decuri'enti-coadunatis  inciso-lobatis,  racemo  ra- 
moso,  bracteis  foliaceis  incisis,  calcare  gracili  flore  longiore,  petalis  ex- 
terioribus  concavis  acutis  dorso  vix  alatis,  siliquis  secundis  patulis  breve 
pedicellatis  lineari-  v.  elliptioo-obovatis,  seminibus  splendentibus. 

Hab.  In  Himalayas  orien talis  exterioris  temperatse  sylvis :  Sikkim, 
alt.  8-9000  ped.!— (Fl.  Sept.)  (r.  v.) 

A  C.  charophylla,  qon  affiois,  differt,  lobulis  foliorum  acuminatis,  i*acemi8  breviori- 
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bus,  floribns  Umos  raoemoBU,  longhu  pedioellatis,  bnctauqoe  multoties  nugoribiis. — 
FoHa  looge  petiolata,  sabtas  pallida.    Floret  aorei. 

c.  Badix  fu^formu,     Calcar  breve^  saecatum. 

20.  C«  latlflorm  (H.f.  et  T.) ;  caolibas  v.  scapis  foliisqne  e  radice 
V.  caule  brevi  plorimis,  foliis  longe  petiolatis  glaucis  bi-tri-pinnatisec- 
tie,  segmentis  petiolulatis  ultimis  lineari-oblongis,  scapis  medio  2-foiia- 
tis  nirius  subumbeilatim  ramosis,  floribus  subumbeUatis  longe  pedicel- 
laiiSy  bracieis  mag^s  linearibus,  calcare  brevi  obtuso,  petaiis  exterioii- 
bus  iatis  dorso  late  alatis. 

Hab.  In  Himalaya  orientali  alpina,  alt.  12-15,000  ped.:  Sikkim,  ad 
Tankra !— (Fl.  Aug.)  {v.  v.) 

Herba  pusilla,  2-^-anciali8,  glaaoesoens,  ceespitoaa,  caniosala,  siooo  nigra,  flae- 
cida.  Bklzoma  simplex,  gracile,  6-poIL  v.  pedale,  apioe  foliosum.  Folia  radicalia 
plurima,  late  ovata  ?.  ovato-deltoidea,  1-2-pollicaria,  apicibiu  segmentorom  acatis, 
netiolo  graeili  1-2-pollicari,  baai  late  membranaceo-Taginaiite.  Scapi  basi  nndi, 
iDterdam  ad  aziUaa  rolionun  umbellatim  nonoai,  ramo  iotermedio  flonfero,  laterali- 
bo8  2-phylli8,  supra  medium  2-foliatis,  foliis  oppositis  petiolatis,  radicalibus  oonsimili- 
bus  iutenlnm  ad  petiolum  Yaginantem  squamseformem  rodoctis.  ^oret  8-6,  pro 
planta  magni,  pedioello  breviores,  pallide  cserold,  apioe  flaridi.  Bractea  elongatse, 
simplices,  lineares.  Sepala  sqnamfieformia,  lacera.  Petala  exteriora  brevia,  lata, 
dorso  late  abita,  ala  interdum  secus  calcar  products.  Opanntm  lineaii-ellipticiim, 
multioTulatum ;  stplo  brevi ;  ttignuUe  reniformi. 

A  Ytrj  remarkable  and  distinct  little  species,  readily  distinguished  by  its  long  rhi- 
zome, many  scapes  and  radical  leaves,  pairs  of  opposite  leaves  on  the  scape,  which 
is  simple  or  brandied,  long  linear  erect  bracts,  large,  very  broad,  pale  bloe-gr^ 
flower,  and  veiy  short  broad  spur. 

21.  C.  Astragalina  (H.f.  et  T.);  erecta,  robusta,  subrigida, 
glanca,  caule  sulcato  subsimplici,  foliis  carnosulis  bipinnatisectis^  seg- 
mentis petiolulatis  parvis  pinnatifidis  lobatis  aristato-acuminatis,  ra- 
cemo  densifloro,  bracteis  subulatis  membranaoeis  albis,  calcare  brevis- 
simo  obtuso,  petaiis  ezterioribns  planiusculis,  siliquis  magnis  pendolis 
linearibns. 

Hab.  In  Tibetia  occidentali,  alt.  14-16,000  ped.:  Nari, prope  Bekar, 
Jacquemont!  LadakI — (Fl.  Jul.)  {v.  v.) 

Herba  robusta,  glanca,  1-2-pedalia.  Camlii  baai  reliquiis  suberoais  vaginamm  cir- 
cumdatua,  collo  diametro  pollicari,  snpcme  crassitie  penna:  anserinse,  sulcatus,  simplex 
V.  divisns.  Folia  omnia  oonformia,  ovato-oblonga,  radicalia  plurima,  caulina  altertia 
petiolata,  3-6  poll.  long%  laciniis  crasais  ooriaceisque,  caulinis  petido  basi  obscure 
dilatato,  segmentis  ^-^  polL  longis,  Iatis  angustisve.  Raeemus  brevis,  densifloms, 
floribus  imbricatis  subpendnlis.  Bractea  parvec,  decidus,  \  poll,  longa:.  FedieeUi 
breves,  crassi,  curvi.  Floret  \-\  poll,  longi,  flavi,  anguste  elongati.  Sepala  Ian- 
ceolata,  subulata,  basi  rotondata,  fimbriato-laoera.  PekUa  sabcamosa,  exteriora  apice 
abrupte  acuminata,  apicibos  recurvis,  marginibus  membranaoeis,  lateralia  libera ;  cal- 
care brevi  obtaso  incurvo.  Ovarium  lineari-lanceolatum,  stylum  gracilem  ax|uaas ; 
stigmate  parvo ;  ovnlis  plurimis.  Siliqua  magnae,  strictfe,  pendulse  v.  cemnee,  1-1^ 
poU.  longis,  \  poll,  latse,  in  stylum  pugioniformem  angustatic ;  vbIvib  tumid®.  Se- 
minu  splendentia. 

A  most  distinct  species,  conspicuous  for  its  size,  robust  habit,  gkncous  hue,  brittle 
texture  when  old,  and  its  curious  subulate  bracts,  lanceolate- subulate  sepals,  recurved 
tips  to  the  outer  petals,  very  large  siliquec  with  rigid  persistent  pungent  styles,  and 
large  seeds.  It  varies  extremely  in  the  size  and  cutting  of  the  leaf-lobes.  Jacquc- 
mont's  specimens  were  accidentally  mixed  with  C.  GcrUekakooii.     It  is  nearly 
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attied  to  C.  strietay  Led.,  Fl.  Alt.,  but  tho  leaves  differ,  and  in  the  absence  of  the 
frcdt  of  the  latter  plant  vre  are  nnable  to  unite  them. 

22.  C.  meifolia  (Wall.  Tent.  Fl.  Nep.  52.  t.  41) ;  robusta,  erects, 
ramosa,  foliosa,  foliis  supradecomposite  pinuatisectis,  segmentis  lineari- 
oblongis  capillaceisve,  raoemis  brevibus  densifloris,  bracteis  pectinatis 
superioribusve  integris,  calcare  obtuso  flore  i  breviore. — DO,  Frod.  i. 
128 ;  JFaU.  Cat,  1427  I 

Hab.  In  Himalaya  alpina  et  subalpina :  Sikkim,  alt.  12-15,000  ped.l 
Nipal,  JFallJ  Kumaon,  BUnhoortht  Kunawar,  JacquemontI — (Fl.  Jul. 
Aug.)  (v.  r.) 

Herba  crassa,  glaaca,  8  unc.  v.  S-pedalis.  Radix  valida,  fosifonnis.  Folia  ra- 
dicalia  perplurima,  saberecta  v.  natentia,  segmentis  confertis,  forma  variis,  sen^r 
angostis,  acnmiuatis.  Bacemi  ad  apices  ramalomm  1-2  poll,  longi,  breves,  densi- 
flori,  ob  bracteas  foliaceas  quasi  foliosi.  Bractea  magnse  v.  parvse.  Fedicelli  vaUdi, 
superiores  axillares  elongati,  1-2-pollicares,  curvi.  Flares  sordide  anrei  apicibus 
parpureis,  ^  unc.  longi,  apice  ob  alam  petalomm  latam  diiatati.  Sepala  squamas- 
formia,  subcoriacea  v.  camosa.  Ovarium  breve,  eUipticom.  SUiqua  \  poll,  longa, 
latiuscula;  semiuibos  4-6,  biseriatis  (atris,  Incidis,  Wali,). 

23.  C.  flabellata  (Edgew.  in  Linn.  Soc.  Trans,  xx.  80);  erecta,  ri- 
gida,  Tobusta,  glanca,  valde  ramosa,  caule  striato,  foliis  longe  petiolatis 
pinuatisectis,  pinnis  petiolulatis  obcuneato^flabellatis,  bracteis  parvis 
setaceis,  pedioellis  brevissimis,  floribus  curvis,  calcare  flore  \  breviore, 
siliquis  linearibus  ntrinque  acuminatls. 

Hab.  In  Himalaya  et  Tibetia  occidentali  alpina:  Kumaon,  11,500 
ped.,  Btrcuihey  et  Wint,!  Garbwal,  9-10,000  ped.,  Edgetoortk!  Ladak  et 
Zanskar  glareosis,  alt.  10-12,000  ped.l  Gilgit,  5000  ped.,  JFinter- 
bottom /—-(Fl  Jul.  Aug.)  (v. ».) 

Herba  glauca,  S-pedalis,  caule  crassitie  pennee  olorinee.  Folia  forma  varia,  linearia 
V.  lineari-  v.  ovato-oblonga,  spithameea  et  ultra ;  pinnnlis  remotis  1|— 2  poll,  latis, 
fiimplicibus  lobatisvc,  margine  exteriore  crenulato  v.  integerrimo,  int^dum  2-8 -par- 
titis.  Bacemi  ad  apices  ramulomm  subpaniculatim  ramosi,  stricti,  densiflori.  Brac- 
tea pnsiUs.  Fedicelli  breves.  Flores  horizontales,  -|— (  poll,  longi,  flavi,  curvi,  su- 
peme  concavi,  calcare  et  apicibus  petalomm  ascendentibiis.  Sepala  scariosa,  dentata, 
subnlata.  Fetala  angusta,  exteriora  apioe  cucuUata  apicolata,  dorso  nuda  v.  carinata ; 
calcare  inflato,  flore  \  breviore,  apice  dilatato  decnrvo.  Siliqua  -k-l  poll,  longss, 
jnniores  elliptico-ovatse,  maturse  lineares,  stylo  recto  terminatse ;  valvs  subooncavas. 
Semina  8-10,  biseriata,  punctulata,  nitida. 

Edgeworth  describes  the  sUiquse  as  ovate,  which  is  not  the  case  in  his  or  our  speci- 
mens. 

24.  G*  adiantlfolia  (H.f.  et  T.) ;  suberecta,  e  basi  ramosa,  ramis 
crassinsculis  glaucis,  foliis  remote  pinuatisectis,  segmentis  petiolulatis 
cuneato-  v.  rcniformi-flabellatis  crasse  coriaceis,  racemis  basi  ramosis 
apicibus  bracteis  elongatis  setaceis  capillaceo-acuminatis  ciinitis,  cal- 
care brevi  inflato,  sepaHs  basi  fimbriato-laceris,  siliquis  linearibus  utrin- 
que  acuminatls. 

Hab.  In  glareosis  Himalayae  occidentals  alpinae :  Kishtwar,  alt.  12- 
14,000  ped.!— (Fl.  vere.)  {p.  v.) 

Radix  fusiformis,  ciassa,  denique  vaginis  suberosis  persistentibus  foliorum  delq>- 
Borum  coronata.      Caules  6  polL  v.  2-pedale8,  basi  sa^ns  deeambentes,  glauci. 
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Folia  circnmacriptioiie  luieari-obloiiga.  Pimnmla  2-5-jiigse,  apane,  |-|  polL  laise, 
▼urie  creDato-lobatfe,  nrias  iategerrimfls,  basi  aspius  coidatse.  Baeewd  brerea,  den- 
siflori.  Pedicelli  brevissimi.  Bractea  floribus  ^  breviores,  paicntes,  membraoaoese, 
aoguate  sabnlats.  Floret  fere  recti  y.  calcare  et  apicibaspetaloram  seosiia  asoendeii- 
tiboa,  \  poll,  longi,  road.  Sepala  eloiigato-«ubtikta,  membranaoea.  Fetaia  cxte- 
riora  apice  concaTa,  abrnpte  acomiData,  interioribns  apioe  emai^ginatis ;  calcare  breiri 
inllato  apice  obtoao  incunro.  Siliqua  immatiirse  f  polL  longic,  stylo  recto  valido 
\jtTm.iaiUt,-^C.  jlabellaia  affinia,  difet  pnecipue  atatora  haimliore,  folionim  pinnia 
paucgngia,  floribiis  majoriboa  roaeia  miaiu  cnrvis,  et  bracteia  dongatia  aabiilAtia. 

3.  DICCNTRA,  Bork. 

Dicljtra,  DC,  DactyUcapnos,  Wall.,  Maciocapaoe,  Bojfle, 

Sepala  2,  decidua.  Petala  4,  libera,  anticum  et  posticum  basi  saccata 
▼.  calcarata.  Stamina  6 ;  filamenta  libera  v.  basi  distincta,  superne  co- 
alita,  iatermedio  eugasvis  synematis  basi  processu  calcarifonni  aueto. 
Ovuia  juxta  placentas  intenralTulares  plurima.  StignuL  bilobum.  Cap- 
9tda  sUiquosa  v.  baccata,  valvis  linearibus  membranaceis  y.  ovatis  ear- 
nosisque ;  placentis  seminibusque  ut  in  CorydaU. — Herbse  gUtberrim^g^ 
Indiea,  plerumque  scandenles,  radicibus  perennantibus,  caule  tereli  ramoso 
graciU  camotulo^  foliis  oppoaUis  decompoaiiis,  petiolis  cirrhosis,  pinnnlis 
S-nermis  ovatis  membranaceis,  racemis  opposUtfoUis  nulaniibus. 

All  the  Indian  apedea  of  thia  pretty  genoa  are  acandent,  whereaa  moat  of  the 
American  and  Siberian  ones  hare  biifbons  roots,  radical  leaves,  and  the  flowers  on  erect 
scapes.  There  appears  to  as  to  be  no  grounds  for  diriding  the  genns,  either  on  this 
aooonnt  or  on  the  form  and  structure  of  the  pods,  as  the  same  differences  of  hnbit 
occor  in  Corydalis,  and  there  is  a  transition  in  the  stmcture  of  the  pod  from  the 
membrauoas  linear  values  of  the  first  section,  to  the  more  or  leaa  fleahy,  broad,  and 
almoet  indehiscent  ones  of  D.  tkalietrifolia. 

Sect.  1. — Siliqua  linearis ;  vahis  membranaceis. 

1.  D.  torolosa  (H.f.  et  T.) ;  corymbis  G-S-floris,  siliquis  angnste 
linearibus  torulosis^  seminibos  uniseriatis  opacis  gnmulatis  basi  stro- 
phiolo  cinctis. 

Hab.  In  montibas  Khasia,  graminosis  alt.  5-6000  ped.,  Griffith! — 
(Fl.  Aug.)  (r. ».) 

Herba  tenella,  glaberrima,  glaoca,  8-10-pedali8.  Camlet  scandentes,  debilea,  an- 
golati.  Folia  2-4  poll,  longa,  e  basi  bi-tri-pinnatisecta,  pinnis  primariis  longissime 
petiololatis,  divaricatis ;  pinnolis  paacis,  remotis,  -^-f  poU.  longis,  elliptids,  acatis 
aeominatisye,  membranaceis.  Petiolut  basi  simplex,  a])icc  sscpius  ia  ramos  capillares 
curfaosoB  dichotome  ditrisns.  Fednnculi  oppositifotii/  i-2  poll,  longi,  graciles,  apice 
sabombellatim  oorymbosi.  Bractea  membnutacese,  Uneares,  pedicelloe  snbieqiiantes, 
marginibus  laceris.  FecUeelU  6-10,  \-\  poll,  longi,  graciles,  stricti,  sapeme  aubin- 
crassati.  Floret  penduli,  \  poll,  longi,  aorei.  Sepala  lineari-snbalata,  flore  -I— | 
breviora,  membranacea,  mazgine  pins  minosve  lacera,  basi  dilatata  fimbriata.  Pe- 
tala exteriora  apice  breviter  cncmlata,  abrupte  acominata,  basi  saccata,  interiora  in> 
fra  apiccm  in  rostrom  breve  bicuspidatom  ultra  petala  exteriora  breriter  pOTrectum 
coalita,  lamina  c^jusvis  brevi  pandariformi,  nngue  capiUari  elongato  libero.  ^»^- 
mata  basi  calcare  breri  incurvo  iostructa.  Ovarium  lincare,  o?uIis  plorimis ;  stylo 
gracili ;  stigmatc  subqnadrato,  bilobo,  basi  utrinque  in  coma  prodncto.  Silifua 
1^-2  poll,  longa,  cnrra,  tornlosa,  in  styhim  validam  angustatji.  Semina  15-20,  ai- 
tema,  majuscula,  basi  strophiolo  bilamellato  inclosa. 


Bieenira.]  plora'indica.  273 

2.  D.  Roylei  (H.f.  et  T.) ;  coi'ymbis  2--3-iIoris,  siliquis  late  linea- 
ribus,  seminibus  biseriatis  atris  nitidis,  strophiolo  mediocri. 

Hab.  In  Himalaya  temperata,  alt.  5-6000  ped. :  Bhotan,  GriffUJil 
Sikkim !  Garhwal,  Boyle!  Simla,  JD^  Dalhousief  et  in  Mont.  Khasia, 
graminosis  alt.  5-6000  ped.! — (Fl.  Mai.-Jul.)  (v,  v.) 

Merba  8-pedali8,  decombens  v.  subscandeiLB,  habitu  foliis  floribiuqae  priori  Bimil- 
lima,  differt  precipue  corrmbis  paaci(2-3)flori8  non  sabombellatis,  sepalis  breviori- 
bus,  nliqua  breviore  et  latiore,  semiDibos  biseriatis  nitidis,  strophioloque  panro. — Se' 
faia  ovato-sabulata,  flore  multoties  breviora.  Petala  eiteriora  calcare  brevi  lata, 
apice  breviasime  acmninata,  interiorum  lamiiia  late  spatholato-orbiculata,  basi  bifida, 
nngae  capiUari.  Stigma  lanatom.  SUiqua  1^1|-  poll,  longa,  -I-  poll,  lata,  valvis 
planiuscolis  non  tomlosis. 

Sect.  2.  Dactylicapnos. — SUiqua  ovata,  elliptica  v.  oblonga ;  semi- 
nibus utrinqne  biseriatis  perplurimis ;  valvis  carnosis  membra- 
naceisve. — Dactylicapnos,  Wall,  Tent,  Fl,  Nep,  51. 

3.  D.  scaadens  (Walp.  Bep.  i.  118)  ;  racemis  sub-10-floris  longe 
pedunculatis,  sepalis  subulatis  v.  triangulari-oyatis,  siliquis  ellipticis, 
valvis  merabranaceis,  seminibus  basi  Isevibus  ambitu  granulatis. — Di- 
clytra  scandens,  Don,  Prod,  198.  Macrocapnos,  Boyle  in  Lindl,  Introd, 
Nat.  Ord,  ed.  ii.  439. 

Hab.  In  Himalaya  temperata,  alt.  5-6000  ped.:  Nipal,  Wallich! 
Xumaon,  Str.  et  Wint.I  Garhwal,  Edgetcorth, — (Fl.  sestate.)  (p,  a,) 

Herba  tenella,  alte  scandens,  caule  tenni  flexnoso  angulato.  Folia  altema,  3-6 
poll,  louga,  ab  ima  basi  tripinnatisecta,  pinnis  primariis  longe  gracile  petiolulatis, 
lorma  et  magnitndine  variis,  plerumque  poUicaribas,  late  ovaiis,  obtusis  apicnlatis 
acntisve,  subtus  glaucis.  Pedunculi  intcrdum  ramosi  et  foliosi,  pleraniqne  simplices, 
graciles,  S-pollicares,  apice  racemosi  floriferi.  Braeiea  parvte,  subalatsB.  Pedicelli 
inferiores  i-poUicares,  filiformes.  Flores  immaturi  tantum  dissecti.  SUiqua  polli- 
caris,  \  poll,  lata,  anguste  elliptica  v.  elliptico-ovata,  in  stylam  validam  ^pollicarem 
angustata.     Valva  snbconcavsc,  membranacese.    Semina  atra,  snbnitida. 

This  is  the  plant  mentioned  by  Boyle  (111.  68),  which  he  says  so  closely  resembles 
2>.  thaiicirifolia  in  all  respeets  bnt  the  pod  as  to  be  otherwise  undistingoishable,  add- 
ing that  Wallich's  specimens  of  the  two  are  confounded  in  the  Linnfean  Herbarinm. 
We  have  adopted  Don's  name  for  it,  rather  than  propose  a  new  one,  though  Don's 
character  is  wholly  insufficient,  and  applies  equally  to  both.  Royle's  character  of 
the  five-winged  stem  we  are  unable  to  yerify.  Our  doubts  as  to  the  validity  of  the 
character  drawn  from  the  pods  are  expressed  under  the  following  species. 

4.  D*  thalictrifolia  (H.f.  et  T.) ;  siliqua  ovato-oblonga  v.  late 
elliptica,  valvis  carnosis,  seminibus  basi  granulatis  ambitu  tubercula- 
tis  V.  asperis. — ^Dactylicapnos  thalictrifolia,  Wall,  Tent.  h\,t,  89,  Cat, 
1426  ! ;  Sweei,  Brit.  M.  Gard.  aer,  ii.  t.  127. 

Variat  conspicue  forma  et  magnitudine  pinnularum  et  sepalorum,  valvis 
siliquse  carnosis  v.  submembranaceis,  seminibus  granulatis  asperisve. 

Hab.  In  Himalaya  temperata  centrali  et  orien tali,  alt.  4-8000  ped.: 
Bhotan,  Griffith  /  Sikkim,  umbrosis !  Nipal,  Wallich  !  et  in  mont.  Kha- 
sia,  alt.  5000  ped.!— (Fl.  Sept.)  (r.  v.) 

Priori  simillima,  et  verosimiliter  non  distincta.  Forma  major  locis  depreaais  oc* 
currit,  pinnulis  amplis  2-pollicaribn8  basi  cordatis,  fioribus  pollicaribus  et  siliqua  vald^ 
carnosa ;  locis  editioribns  humilis  et  omnibns  partibus  minor  evadit.     Peiala  ezte- 
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nriiMtift ;  tnteriom  iMnim  obnToCo-^vitnii^au,  ham  <ainnBrhi.  'iUi^bb  Uoiai  r. 

flpiee  HMtrate.  iifipfBDtftire  tiUtota  AbniibCa.     Sti^fma  limtfBH.    SSupur  f-I^-jMffi- 

biiM  tiTiiM'iftt  ^.  coaftrtv  rf.  fe.  Teat.  t*!.  Ncp.,,  n  «yti 
ttiUr.     F^/nr  iiimmwii  oamno  iiiitaliiii  iitii, 
bm   Immiiiiii  «iepiik^itn.  mniba*  aianoriiiM 
ohnvMA,  «ib^ihlM  hna  atiiiii|iiB  anoA* 
fnUwRpioiw^miituta. 

Thin  :•  a  ^^rj  ikmnimA  ^kim  plant. 
tKmpf«fi  V»  v>piiv3tft  Ivy  tny  i^vutant  'haiaeteis-   irtiilac  wc  .a  ^faas 
i»«  flrtnv:n*?wi*  r^nr^rwi  'hat  rhiry  til  brinnv  ^o  '>iie  hudily  variaUe 
flilvw^vmt  '•xamiiMtionii,  w^th  ',he  lid  o/  W  uUHi  «  and  'MT 
<*onrinTU^  'iMt  ''nnrSnitwin.     \\\  ^h«  latx<*r  mnntry  we  ftmnd  .t  ac  die  Lala  Pant 
l^aiow  'Miiy,  wlu!r»  it  ii  abmidant.     We  ftiitiMr  nuiek  donlK  wfaeibcr  Di 
h^  •iiatiniTt  frrMn  thi» .  tn  ck«  ahiwiiix  of  p«rfert  !lnw«>n  ire  cnniar  {icaaxRnDe 
tiv^y  bnt  the  membrsnoita  vaWe  of  rhe  nnd  ia  of  itaeif  oat  a  arfkiBitf 
ami  the  fl»rkiii(;»  of  thft  aiirihm  of  the  «e«l  vmpf  a»  maab  in.  An  SUam,  fintf. 


#1^ 


S,  (ieeifina.  FeUU  4,  exteriora  anticom  et  postienB,  obCvsa, 
trilobfi^  sobiint^iicuUta,  incmcra.  th&ia,  loho  OKtiio  cocUeanformL 
fHmmimm  4,  prtalia  oppry)ita,  basi  nada  t.  atnnqae  glanrfnia  stfpota; 
anthi^raK  bilociilam.  Oitftrium  I-Io<!Tilare,  orntis  in  ptaeortis  interral- 
roUribndplnnha.%  i.^tnrni.^  traiu^eDia  sejim<;tb.  Cfp«v^  sHqusefiwiius, 
mtua  artir^oiata,  articulU  mono^^pennk  iadehiaoens  t,  dehiyrrw.  &• 
MM  eompr«Ma,  ambiiico  fentrali  Uncaii. — Herbs  MedUemmt^  oriem- 
Udm  H  fMfiriMt,  foment  Indk^^  awmmp,  aoeeo  cfneo,  tadice  fmwiforwn, 
1f>\\\%  ghuuM  pimmxiiseetU,  teapb  cauhboare  plmnim  mmpiidAm  vei  di- 
pins,  iioribna  termMali6m$, 


Tikia  imrions  f^nnia  ia  mtenaedate  in  wmmj  icapeete  Wtvcn 

/WaMTMACstf ,  lwrio«;  the  flr/irer  aoek  aora  rtgalnr  than  in  aact  ^a 
aoi  m  ttVTklKr  m  in  fafoserar^^t ;  ia  the  dHncten  of  iU  pcCak  it 
medium  and  Bomgardia  aanonflnt  Berh^rideat^  m  also  in  it*  definite 
ai^i^>^  the  p«ttak.  The  gJand«  deacrihed  bj  Eodhchcr  at  the  baaca  of  the  fitancats 
»rt  herdlj  fmhle  ia  the  tpeeiea  we  have  ciammfed;  wham  derdofcd  thej  pnhaUy 
rirfTMent  the  appendix  within  the  apar  of  Coiyda/it,  and  aic  poaaSitf  alao  analogooa 
to  the  gfeuida  cf  (kwt.fferm^  and  ranotei j  to  the  giandnlar  hMea  of  the  pctak  of  Ber- 
b€ri».  The  middle  lobe  of  the  inner  PftaU  rcaeaibiea  a  ddbrnMd  anther,  and  ia  anid 
by  tome  afith^yra  to  be  oceationallj  polliaiieroaa,  an  obaerratioB  we  cannot  eoolinn. 

Th«  rypfpoatiion  cf  the  fonr  utament  to  the  petal*  in  this  genna  woold  aeem  to  eonfina 
lyindley'a  Mi^gestion,  that  the  corrcapoDdiDg  lateral  one-eelkd  anthenof  each  bundle 
in  Fumaria,  O/rydalu,  etc,,  are  the  half-anthera  of  one  stamen,  for  thia  wonld  redoee 
tfaa  ataminsl  aeriea  of  those  genera  to  the  aome  nninerical  fomrala  aa  oecon  in  Bifpe- 
tfrnnif  kpimfdium,  and  AuraniUws:  and  the  twoeentral  perfect  stamina  of  CorydmH*, 
Pumariu,  etc.,  being  opposite  the  onter  petals,  the  abnormal  fission  of  the  two  lateral 
atamina  may  thMirftii^ally  be  ^apposed  to  reaolt  from  the  (endeDcy  to  oohcaion  of  all 
the  fiiamenis  in  that  <^>rder  being  partially  overcome  by  the  great  irregularity  of  their 
eorrrlla.  .Supposing  that  the  disposition  of  the  stamens  and  petals  of  Eyfectmm  hid 
bren  the  prevalent  one  in  Fumariofeea,  and  that  of  Fumaria,  CorydaUt,  etc.,  eieep- 
tional,  the  eorrectneas  of  the  above  eiplaoation  would  probably  never  have  been 
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queatiozied.  The  same  argnment  we  consider  opposed  to  lindley's  view  of  the  sepals 
of  Pumanacea  being  bracts,  the  oater  petals,  sepals,  etc.,  the  inner  alone  tree  pe- 
tals, chiefly  because  the  relation  of  the  stamens  to  the  petals  is,  as  above  stated,  ex- 
actly what  occnrs  in  the  Berberideous  genera  mentioned  above,  and  becaase  Meeonia 
in  Papaveracea  has  also  only  four  petds  and  as  many  stamens. 

De  CandoUe  (Syst.  ii.  101)  says,  that  according  to  Schultes,  Obs.  Bot.  26,  H,  pro- 
eumbetu  has  sometimes  fonr  se{^s  and  six  stamens.  This  increase  of  the  number  of 
sepals  is  further  opposed  to  the  view  of  the  sepals  being  bracts,  and  the  presence  of 
six  stamens  reduces  the  genus  to  the  hexandrons  type  common  to  all  other  Fumari- 
acea.  The  position  of  the  two  additional  sepals  and  stamens  is  not  given  by  De 
CandoUe ;  but  if  the  six  latter  consist  of  two  pairs,  opposite  to  the  smaller  petals,  and 
eonseqnently  to  the  outer  sepals,  it  afibrds  an  additional  point  of  affinity  between 
Fumariaeea  and  Ontcyera,  and  favours  M.  -Gay's  views  of  the  identity  of  the  sta- 
minal  formula  in  these  two  Orders  (Ann.  Sc.  Nat.  ser.  2.  xviii.  216). 

Grisebach  (Fl.  Rnmel.)  describes  the  anthers  as  eight,  combined  into  fonr  pha- 
langes, as  follows : — "Anthers  8  in  phalangibns  4  distinctis  petalo  oppositis  binatim 
oonjunctae ;"  and  again,  '*  Stamina  tetradelpha  per  peria  petalo  opposita"  (Gmndriss 
der  SysL  Bot.  70),  but  in  our  specimens  (and  all  others  we  have  examined)  the  sta- 
mens are  as  described  by  other  authors,  namely,  four  opposite  the  petals,  with  some- 
times a  real  or  perhaps  only  apparent  cohesion  of  the  anthers.  The  anthers  are  com- 
pletely enclosed  within  the  middle  lobes  of  the  lateral  petals  during  impregnation, 
when  the  lobes  retain  the  pollen  in  contact  with  the  stigma,  exactly  as  the  lateral 
petals  do  in  other  Fumariaeea.  Indeed,  the  bud  of  Hypeeoum  scarcely  differs  from 
that  of  a  spurless  Corydalis  in  appearance,  the  outer  petals  being  sharply  keeled  at 
their  oonnivent  apices,  and  the  inner  enclosing  the  anthers  in  their  tips. 

Bemhardi  (Linnsea,  viii.)  regards  the  sepals  as  bracts,  the  two  outer  petals  as 
sepals,  and  the  two  inner  as  stamens  and  petals  combined :  but  this  appears  to  us 
to  be  a  purely  hypothetical  view,  and  not  supported  by  any  anatomical  or  morpho- 
logical facts  in  the  structure  of  these  organs  or  their  relations. 

We  have  in  vain  endeavoured  to  find  any  character  whereby  to  separate  ChiaxO' 
spermum  gcnerically  from  Hypeeoum ;  the  articulation  of  the  pod  varies  greatly  in 
amount,  and  is  shared  by  Hypeeoum  to  a  considerable  extent.  The  forms  of  this 
genus  are,  like  all  cut-leaved  herbaceous  annuals^  excessively  variable  in  habit  and 
foliage,  and  there  are  probably  extremely  few  good  species. 

1.  H.  procmnbens  (Linn.  Sp.  Fl.  181);  siliquis  arcuatis  sub- 
oompressis,  sepalis  ovatis,  petalis  exterioribus  late  obcuneato-trilobis, 
interioribus  alte  trilobis,  lobo  intermedio  spathulato  margine  subciliato. 
— Sibikorp,  Flor.  Grac.  ii.  46.  t.  155  ;  Schku/ir,  Handduck,  i.  90.  L  27; 
DC,  Sifst.  ii.  102,  Frodr,  i.  123. 

Hab.  Panjab  ad  Peshawar,  Ficary!  Multan,  Edgevoorth!  "Salt  range," 
Fleming  I  Beluchistan,  Stocks  !  Afghanistan,  Griffith  ! — (Fl.  vere.)  (r.  *.) 

DisTRiB.  Eegio  Mediterranea !  et  Caspica  !  Asia  Minor  1  Mesopo- 
tamia! Persia! 

Herba  procumbens,  annua,  glauca,  spitliameea.  Folia  radicalia  in  lacinias  an- 
g:nstas  bitripinnatisecta.  Caulea  v.  scapi  2-4,  decumbentes  v.  ascendentes,  teretes, 
Iseves.  Bractea  verticillatffi,  ^l-poUicares,  laceree.  Flores  pauci,  pedicellati ;  ala- 
bastri  nntantes,  aurei,  \  poll.  lati.  Sepafa  fugacia,  late  ovata  v.  ovato-lanceolata, 
acuminata,  petalis  ^  breviora.  Petal  a  exteriora  late  obovato-  v.  cuneato-rhombea, 
plus  minusve  siniiato-triloba,  lobis  lateralibus  lineari-oblongis  obtusis,  inteimedio 
spathulato,  fonna  varia,  oblonga,  retusa  v.  bifida,  marginibus  fimbriato-  v.  sinuato- 
dentatis.  Anthera  connectivo  plus  minusve  ultra  loctUos  prodncto ;  filamenta  dila- 
tata.  Stigma  bicrure.  SUiqua  linearis,  \\-^  poll,  longa,  2  lin.  lata,  utrinqne  at- 
tenuata,  compresso,  spongiosa.  Semina  oblique  obovata,  arillo  parvo  instructa,  testa 
Isevi  bmnnea. 
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Variable  in  fiiUage  and  aiie  of  flower,  as  are  all  the  species  of  the  genos ;  also  id 
the  fonn  of  the  sepals  and  petals ;  the  inner  petals  have  the  middle  lobe  lai^ger  or 
smaDcr  than  the  ktenl,  and  more  or  less  fimbriated. 

2.  H.  leptoeariniiy  (H.f.  et  T.)  ;  floribus  pailide  purpureis,  se- 
palis  ovaio-knioeolatis,  petalis  extorioribas  late  obovatis  interioribus 
trifidis  lobo  intennedio  spathulato,  siliqois  gradUioiis. 

Hab.  In  Tibetia  ooddentali,  frequens  arvis  alt.  9-12,000  ped. !  in 
Hlmalayae  Tibetioe  arenods :  Sikkim,  alt.  12-14,000  ped.  1—0^1.  Jul.) 
(v.  V.) 

Herba  gracilis,  annoa,  diffbn,  statnra  valde  variabilis,  S-polL  ▼.  bipedafis.  Foiim 
radicalia  plorima,  patola,  lineari-oblonga,  pinnatisecta,  2-4  poll,  longa,  pinnis  -1^  one. 
longis,  remotis,  latie  ovifcia,  pinnatisectis,  lobis  dentatis  acominatis.  Camlet  plnrimi. 
baai  decnmbentes^  aepios  elongati,  simplioes  ▼.  planes  dichotome  ramoai,  bracieis 
sectis.  PedieelU  filifonnes,  brscteolia  setaeeis  involncrslL  Floret  pailide  pniporei 
▼.  libcini,  -|-^  poU  latL  Sepaia  petalis  \  breviora.  FetaU  extenora  apioe  sob- 
coriaw,  Tsridia,  interiora  minora,  vix  ad  mediom  fisaa,  lobis  lateralibns  obtnsis,  in- 
tennedio late  oblongo,  sessili,  cacollato,  marginibos  incnrris  integerrimis.  Stiffmai^ 
2,  raearrm.  SiUqua  poUicares,  vix  \  lin.  latse,  graeillims,  oompnass,  d-lO-spemuB, 
artienlis  indehisoentibas,  tadle  solntis.  Semina  oUiqoe  oblonga,  locidos  implentia ; 
testa  sabooriaoea,  bronnea.    Jlbumem  camosom. 

Very  doady  allied  to  the  Siberian  CAutztupermum  erectrnm,  Bemh.,  in  habit,  co- 
lour of  flowerB,  form  of  sepals,  and  slender  siliqna,  but  the  latter  are  very  different  in 
straetore,  showing  no  trace  of  valvnlar  dehiscence,  but  breaking  across  at  the  joints 
even  before  the  ripening  of  the  seeds,  which  adhere  firmly  to  the  cavity  of  the  peri- 
carp. The  C.  laeti/lorKm,  KareL  et  Kiril.,  of  Soongaria,  seems  the  same  as  C.  eree- 
turn,  the  inner  petals  in  onr  (anthentically  named)  specimens  of  it  differing  in  no  way 
from  those  of  other  species  of  Hypeeoum ;  and  the  character  of  their  middle  lobe 
being  anthcriferous,  is  either  inconstant  or  founded  in  error,  and  possibly  arises 
from  the  pollen  being  sometimes  adherent  to  its  cucnllate  face. 

Oor  Sikkim  specimens  are  very  much  smaller  than  most  of  our  western  Tibetan 
ones,  but  agree  in  all  essential  characters. 
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Synonyms  in  italics.    An  asterisk  {*)  signifies  that  the  species  is  not  Indian,  but  alluded  to 

at  the  page. 
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viroaum,  Don  ...  56 
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lancedatiun,  Hook.  .  65 

uniflonun.  Hook.  64 
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AotflBa,  X 59 

acuminata.  Wall.  69 
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atpera.  Lour.  ...  61 

bracAypetala,  DC.    .  59 

Cimic^uga,  L.     .     .  59 

frigida^yfan, .     .     .  69 

rubra.  Big.      ...  59 

spicata,  X« ....  69 
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Fisch.  et  Mey.  59 

Adonis,  X 25 

eestivalis,  X.    ...  25 

*aatQmnalis/X.    .     .  26 

Inglisii,  Boyle     .     .  25 
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lutea,  H.f.  etT..     .  153 
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*Javanica,  Blume     .  145 
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A.  viscoia,  Reich.     .     .     46 

▼ulgariB,  Z.     ...     46 

Argemone,  X.  .     .     .251 

Mexicana,  L.   .     .     .251 

AxtAhotryn,  R.  Br.     .  127 
*B\ume\,  H/.etT.    .  128 
Bormanmciis,  A.  DC.  129 
caodatos.  Wall.    .     .  129 
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vfflnis,  G.  Bon  .  .  222 
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angvsiifolia,  Rozb.  .  222 
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FLORA  ANTARCTICA; 

Or,  BotoK/  of  tie  AjUantie  rofo^  of  B.M.  DUtoettj  Stipr  Xni 
Tamr,  »  lie  Yean  1839-18,  Mmder  lie  nmmamd  oj 
Captai»  Sr  J.  C.  Satt,  FJLS. 

Bt  J.  D-  HOOKEB,  M.D-,  F.K8. 

Fnbliahal  "ml*-  the  anlliantj  of  the  LotiIi  CoauuiMiantn  t^  tbt  Aib 
With  SOO  platat. 
S  Tidi.  rojal  4tO)  prine  £ia  Ifi*.  oatacatA,  £7. 1(W.  plun. 
LoTKu  Kkkti,  6,  HisBiRu  Srsnt,  Cotxvt  Oabdsm. 


CRYPTOGAMIA  ANTARCTICA; 

yptogamu  BoUni/  of  the  JMtoreUe  Votfoge  ofM.U.  B^  Srttut  a 

Beprinted  ftata  the  "Fkw*  Anlarctia." 

Inued  tefnlUj.    With  72  pbto. 

Boyal  4to ;  price  £4. 4t.  coloiirad,  £8. 17>.  pUn. 

Lonu.  BsTTB,  5,  Hnmsm.  Stxebt,  Cotzvt  OiKDav. 


FLORA  OF  NEW  ZEALAND. 

Bt  J.  D.  HOOKEB,  M.D.,  F.B.3. 

Id  2  Tolnmea.    With  130  Plates. 

Bojal  4tOi  piioe  £12.  IS*,  ooionred,  £S.  1G«.  jdain. 

LoTnx  Bizn,  6,  Hissixtta  Stbut,  Cotbht  Gabdih. 


FIORA  OF  VAN   DIEMEN'S  LAND. 

Bt  J.  D.  HOOKEE,  MD,  r.E.8. 

Lovnx  BiETE,  6,  Hekubtta  Stbkbt,  Covzm  Qissxx. 


3  2044  102  803  293 
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